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Materials and Methods.

All computations were carried out using Spartan *06 for Mac' unless otherwise noted.
All structures were minimized using Molecular Mechanics, and then further minimized
using Density Functional Theory B3LYP/6-31G*.

Literature references for various computational methods are as follows:

B3LYP: a) A. D. Becke, J. Chem. Phys. 1993, 98, 5648; b) C. Lee, W. Yang, R. G. Parr,
Phys. Rev. B 1988, 37, 785; ¢) S. H. Vosko, L. Wilk, M. Nusair, Can. J. Phys. 1980, 58,
1200; d) P. J. Stephens, F. J. Devlin, C. F. Chabalowski, M. J. Frisch, J. Phys. Chem.
1994, 98, 11623.

MP2: a) C. Mgller, M. S. Plesset, Phys. Rev. 1934, 46, 618; b) M. Head-Gordon, J. A.
Pople, and M. J. Frisch, Chem. Phys. Lett. 1988, 153, 503.

MO06-2X: Y. Zhao, D. G. Truhlar, Theor. Chem. Acc. 2008, 120, 215.

SF-CCSD: A. 1. Krylov, Chem. Phys. Lett. 2001, 350, 522.

Note: Although the use of hybrid-GGA density functionals such as B3LYP is
commonplace throughout organic chemistry, reaction energies are often predicted with
errors of the order of 6-8 kcal/mol” Grimme and others have shown that the
incorporation of dispersion corrections can partially mitigate these errors and are
essential for greater quantitative accuracy with DFT calculations. In the current work,
while we would expect the absolute reaction energies to alter upon the inclusion of a
dispersion correction, the relative aryne stabilities would likely remain unchanged
leaving our conclusions unaltered.
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Additional Published Hetaryne Examples

2,3-pyridyne-N-oxide

AN B AN, 3 N2 b
| KNH, | | |
N S . N 2l ~ + N
N NH3, ~33 °C e SN SN NH,
0
%0 © 0@ %0

75-80% yield trace
Martens, R. J.; den Hertog, H. J. Rec. Trav. Chim. Pays—Bas 1967, 86, 655—-669.

4,5-benzofurazanyne

4 I
NaOMe 5 2N =N, 0 _N
o} —>
MeOH 100 °C =N
; I
NaOMe 5@:/"‘\0 o _N
—> o
“MeoR, 100°C =N <\

33:1
Di Nunno, L.; Florio, S.; Todesco, P. E. J. Chem. Soc., Perkin Trans. 111974, 1171-1175.

yields not
reported

1,2-dibenzofuranyne

e | — Q)
NH,, -33 c 2 NH,
(o) 1 (o)

47.5% yield
(other isomer not reported)

Gilman, H.; Avakian, S. J. Am. Chem. Soc. 1945, 67, 349-351.
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Select Energy Calculations using DFT (M06/6-311+G*%*)

The energies of hetarynes from Figure 2 were computed in Spartan ‘10’ using Density
Functional Theory (M06/6-311+G**) from the previously minimized structures used
throughout the manuscript. While there are small differences (typically ~ 2 kcal/mol) in
the absolute energies, in all cases the hetarynes still fall into the same categories as
outlined in Figure 2 in the accompanying manuscript.

computed using DFT M06/6-311+G**

Hetarynes and arynes that can be generated (all validated experimentally)

4

/
IGOENOS
N 6 N
H H

oy
A H

7
4,5-indolyne 5,6-indolyne 6,7-indolyne _Energy
100 kcal/mol 102 kcal/mol 99 kcal/mol Difference =
4 e 95115
3 @ 3 |© | @ ) kcal/mol
\N 2 N/
3,4-pyridyne 2,3-pyridyne benzyne  3-MeO-benzyne
99 kcal/mol 100 kcal/mol 101 kcal/mol 97 kcal/mol

Hetarynes that can likely be generated (3,4-thiophyne validated experimentally)

3 4 3 3
O 14 &\ ) \ > Energy
Difference =
s s s
3,4-thiophyne 2,3-thiophyne 2,3-benzothiophyne 115-130
127 kecal/mol 118 kcal/mol 116 kcal/mol kcal/mol
Hetarynes that likely cannot be generated
3 3 1
\ 2 \ 2 z O\ 2
N ) N
H
2,3-indolyne 2,3-benzofuranyne 1,2-indolizyne
138 kcal/mol 146 kcal/mol 132 kcal/mol
3 Energy
A N= , = O\ \ @4"' , Difference =
N NS ™ Nj >130
3 N 3/ kcal/mol
; . 2,3-pyrazalo 2,3-imidazo
2,3-indolizyne [1,5-a]pyridyne [1,2-a]pyridyne
140 kcal/mol 137 kcal/mol 139 kcal/mol
N 3 3 3 3
D TD ) Ty
H H H
4-azaindol- 5-azaindol 6-azaindol 7-azaindol
2,3-yne -2,3-yne -2,3-yne -2,3-yne
136 kcal/mol 139 kcal/mol 139 kcal/mol 134 kcal/mol

energy difference or
energy of dehydrogenation =—
in kcal/mol

(energy of aryne + energy of H,)
— (energy of parent arene)
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Sample Calculation Setup.

Note to user: The following section provides a simple guide for setting up hetaryne
calculations. However, users should have some basic understanding of computational
chemistry in order to conduct and interpret such computations.

Predicting the Preferred Site of Attack on an Aryne
1) Construct the parent arene in Spartan. Connect the two adjacent carbons using the “make
bond” button by clicking the adjacent yellow connection points.

B @D o Lo s oW F ~ &
Model Kit e0

make bond button

new bond ;
o
5 - N || 3P || H
B = || N= | Yo- || -F
1 c= || =N ||=0 | -a
1 - || DN | NS- || Br
s 3Si- || ON- | =S| -
g [ croups | [ Alkene )
% ‘ Rings ‘ [ Benzene H
T ﬁ indole m E‘
| O |
Select object to delete. ’Tl Cs ]
2) Perform an energy minimization by clicking the é ‘minimize” button.

3) Start the calculation by choosing “Setup” followed by “Calculations”
4) Calculate “Equilibrium Geometry” at “Ground” state with “Density Functional/B3L.YP/6-

31G*”. Everything else should already be setup properly.
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o ——

[ Equilibrium Geometry [+ at [ Ground F$] state
Calculate:
with [ Density Functional I+ [eaLyp B4 [6-31G+ F#] O Ppseudopotential
Start From: | [ |nitial I+ geometry
Subject To: "] Constraints "l Frozen Atoms ™ Symmetry Total Charge: Neutral (1)
Compute: [ UV/vis IR INMR Multiplicity: Singlet (3]
Print: "1 Orbitals & Energies "1 Thermodynamics [T Vibrational Modes "] Atomic Charges
Options: _ | [l Converge

Global Call:ulationsg ( oK ) ( Cancel ) ( Submit )
A

5) Click “submit” and create a file name for the molecule.
6) After the computation has finished, measure the angles, using the “Measure Angle” button.
Click 3 adjacent atoms in order to measure the angle of the central atom.

Measure Angle

p | O— g Angle(C5,C6,C1) = |129.19° n

B :
A

7) Compare the two termini of the aryne to find the larger angle.
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Calculating the Dehydrogenation Energy of the Aryne

1) To calculate the dehydrogenation energy, you must first model the aryne in question, the
parent arene (i.e. indole to correspond to 4,5-indolyne) and hydrogen (H,).

2) After these calculations are all complete, obtain the energy of each species by choosing
“QOutput” under the “Display” menu

3) Scroll through the output until you see a section with the heading “Optimization”. This
contains a series of “steps” as well as energies for each step. The energy that corresponds to the
bottom “step” is the desired energy.

a Dutput- 4,5-indolyne:M0001
( Output I-H

performed using Pulay DIIS + Geometric Direct Minimization

Optimization:

Step Energy Max Grad. Max Dist.
-3162.4604488 . 048122 . 150002
-3162.4761016 .013197 2066270
-3162.4779844 . 003258 012095
-3162.4781026 002017 011261
-362.4781525 001247 003240
-362.4781629 . 001006 003240
-362.4781720 000796 003240
-362.4781793 . 000579 001080
-362.47818112 . 000511 001080

ool 000441 006928
-362.4781882 . 000006 000021

ﬂ:LZ:SD.ﬂ\

Baacan Far awvit: Bnecoacsefiol cemnladdsan

1
2
3
4
5
6
7
g
9
1

=l =R=== =~
=l ===l =g

=

Program Wall Time: desired value

4) After obtaining the value from each calculation (aryne, arene, and H,), they must be converted
from their given units (Hartrees) to kcal/mol. The conversion for this is 1 Hartree = 627.51
kcal/mol.

5) The dehydrogenation energy is calculated as (Energy of aryne + Energy of H,) — (Energy of
arene). This should give a positive value. Higher values correspond to less stable arynes.
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Energies and Key Angles of Calculated Structures.

The dehydrogenation energy (kcal/mol) was obtained by calculating (energy of aryne + energy of
H,) — (energy of parent arene). The energy differences relative to that of o-benzyne are also shown
as the Standardized Energy. Positive standardized energies correspond to arynes that are higher in
energy compared to o-benzyne. Standardized energies that are negative are predicted to be lower in

energy than o-benzyne.

Structures marked with a (*) are included in the accompanying communication.

A. Benzene derived arynes

Energy Energy Dehydrogenation | Standardized Larger Smaller Angle
Structure (hartrees) (kcal/mol) Energy Energy Terminus | Terminus | Difference
(kcal/mol) (kcal/mol)
H—H
- -737.6
SI-1 1.17548
-232.2507 | -145739.6
SI-2
S bl
127.1 127.1
- -144898.3 103.7 0.0
et 230.90996 (N/A) (N/A) 0.0
o/
-346.7714 | -217602.5
SI-4
0/
2 134.90 119.2
-3454388 | -216766.3 98.6 -5.1 157
1 |© (ChH (C2)
SI-5*
B. 6,5-bicyclic hetarynes (aryne outside of heterocycle)
Dehydrogenation | Standardized
Structure (lﬁ:*::gzs) (kligle/:;ngl) Energy Energy | y ot Til:;:ﬁzs Diffesence
(kcal/mol) (kcal/mol)
o
N -363.8167 | -228298.6
SI-6
4
. @ 1292 125.1
- -227458.7 102.3 -14 : ’
N 362.4782 (C5) (C4) 4.1
SI-7*
oo
130.0 126.8
6 -362. -227456 .9 104.1 04 .
. S*H 362.4754 ©5) ©6) 32
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1347 1174
Sy | 362 12274596 1014 23
NN | 43624797 6 s 173
SI-9*
A\
J | 3836734 | 2407589
SI-10
4
5 2
A\ 130.6 1233
382 2399177 103.6 0.1
@:} 3823329 ) on 73
SI-11%
° A
el@ 13823317 | -239917.0 104.3 06 129.7 1274 23
SI-12* (C5) (C6)
@ 135.5 1158
>0 | 382, 12399185 102.8 09 - -
o> 3823341 ) ) 19.7
SI-13*
N
C
N | 3798661 | -238369.8
SI-14
4
5@[N\> 1314 12211
378. -237529.1 103.0 06 - -
J | 3785264 ) o 93
SI-15
o
1304 127.1
5 N | 378 12375282 103.9 02
N | 378525 ) 6) 33
SI-16
N
@[\> 135.5 1162
N | 378, 12375300 102.2 15 : :
NN | 378.5278 ) e 193
SI-17
N
e
J | -3997232 | 2508303
SI-18
4
5 2 N
> | -308. 2249988 4 1042 05 1325 1204
©E0> 3983816 ©5) s 12.1
SI-19
5 N\
6|@Eo> 3983817 | -249988.5 1042 05 129.9 127.8 2.10
g (C5) (C6)
@N\> 136.4 1144
>0 | 308, -249989.1 103.6 0.1 ; ;
N 3983827 < s 220
SI-21
\N
N -379.8436 | -238355.7
SI-22
4
N | 3785034 | 2375147 103 4 03 129.8 123.7 6.1
S1-23 ©) ©
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5
I©f\\,N 129.5 1280
6 N -378.5009 -237513.1 104.9 1.2 (C5) (C6) 1.5
SI-24
\
N
©:; ] 237516.1 101. 18 135.2 1168
o7 N 378.5057 9 (C6) 7 18.4
125
e,
o | 3996831 | -250805.1
SI-26
4
5 Z
W | 4 1313 121.4
@ 3983405 9962.6 104.9 12 s e 9.9
SI-27
5
A\
G|CQ” 13983398 | -2499622 1053 1.6 P ol 0.20
SI.28 (Co) (C5)
A\
N
/ 1358 1157
>0 | 13083425 | 2499639 103.6 0.1 o o 20.1
SI-29
N
Iy
N | 3958672 | -248410.6
SI-30
4
5@[N
N 1318 1209
N | 304, 247568 8 1042 0.5
J | 3945256 ) CH 10.9
SI-31*
5 N
ICE N 129.9 1283
SNAN | 3945243 | -247567.9 105.1 1.4 o) ) 16
SI-32*
e
°N
oSN | 3045272 | 2475698 103.2 0.5 1(3CS6)7 1(1c57)9 19.8
SI-33*
N,
@:O/" 4157125 | -260863 .8
SI-34
4
5 2 N
\ 1339 1176
N | 414, 1260020.8 105.4 17 _
@:0 4143691 (C5) (C4) 16.3
SI-35
5 N
6'@[01” 4143689 | -260020.6 1055 18 P o 15
SI-36 (Co) (C5)
N
\\N
@:d _ _ 1359 1163
o 4143701 | -260021.4 1047 10 s e 19.6
SL-37
o
& | 7066536 | -4434322
SI-38
1
5
N 1290 1256
D | 7053153 | 4425924 1022 15 o) o 34
SI-39
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5
N
6|©fs> 7053118 | -442590.2 104.4 0.7 13(%0 12C66~8 32
SI-40 (©5) (C6)
N\
1317 121.4
N S _ - -
o 7053146 | -442592.0 102.6 11 6 o 103
SI-41
©:/"" 1363.8019 | 2282893
SI-42
4
5 N =
©2”” 3624668 | -227451.5 100.2 35 1(2c95)9 1(2c44)3 56
SI-43
©;\° 3836504 | -240744.5
SI-44
/4
5 -
P | 3823143 | -239906.0 1008 29 1(3&)7 1(2c34)3 74
SI-45
©;/\s 7066357 | 4434210
SI-46
/4
5 -
S | 7053003 | -442583.0 100.4 33 1(3C(;)1 1(2&)6 55
SI-47
D
o | 8570075 | -5377808
SI-48
4
5 _Z A
129.9 1243
- -536939.0 104.1 04
o | 8556661 o o 56
SI-49
5
|©f\> 1280 127.6
PNF S | 855665 | -536938.3 1048 1.1 6 ©5) 0.4
SI-50
N
©E> 131.1 1213
NV oS, | 855.6624 | -536936.7 106.4 27 6) o 98
SI-51
N
o
& | 7226996 | -453501.2
SI-52
4
5 Z N
\ 131.1 123.1
@:Q 7213600 | -452660.6 103.0 0.7 ) o 8.0
SI-53
5 N
\
s|©:s> 7213576 | -452659.1 104.5 08 1(2c85)7 1(2C86§) 07
SI-54
g8
132.6 1205
N S - - . A -U.
o 72136 | -452660.6 103.0 0.7 o o 12.1
SI-55
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<" | 7226759 | -453486.4
SI-56
4
10
= 1304 1238
_s | 721 452647 4 1014 23
> 57N 721.3389 (C5) () 6.6
|
JOIQ | 7213336 | -4526440 104.7 10 130.4 128.6 18
SI-58 (C6) (©5)
- S
iy 1319 1227
6 N | 721 4526477 101.0 27
71 . 721.3395 (C6) ) 92
g
¢ | 7226891 | -453494.6
SI-60
4
5 2
W 452653 8 1032 05 130.1 123.6
@6\/15\, 721.3491 . (C5) (C4) 6.5
5
| N 1283 1283
6 Nl 701346 | -4526518 1052 15 00
S1-62 (N/A) (N/A)
qge;
/ 1321 121.1
¢ | 1. 1452653 8 1032 05
6 S71 . 721.3492 (C6) ) 11.0
©:N\'° 1399.6653 | -250794.0
SI-64
4
5 Z
= 1312 1219
_ o | 3983266 | -249953.9 102.4 13 _
SL65. ’ ©) © >
5
,.,l QP | 3083221 | 2499511 1052 16 130.9 128.8 21
SI-66 (C6) (C5)
~ o
oSN | 308, -249954 4 101.9 18 132.8 120.7
> 3083274 <6 < 12.1
/N\
@Np 415678 | -260842.1
SI-68
4
5 Z N
=N, 1339 119.5
_ 0 | -414. 2260000.9 103.6 0.1 _
> 69N 4143375 (C5) 4 144
5174707 | -324718.0
H
SI-70
§ ) 1345 118.0
516. 1323878 8 101.6 21
Ny 516.1333 ) h 16.5
SI-71
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3
| §) ) ) 1289 1274
. O N 516.1291 | -323876.2 1042 05 © ) 15
SI1-72
4
3 ) 1295 124.4
- . -323877.4 103.0 -0.6 ’ ’
N 516.131 (C3) (C4) 5.1
SI1-73
O o -537.3291 -3371794
S1-74
Qs T
- . -336338.8 102.9 -0.8
2\1 o 535.9896 (C2) 1) 18.9
SI1-75
1C o 5359873 | 3363374 1044 0.7 129.1 127.7 140
SI.76 (C3) (C2)
0
130.6 123.1
- . -3363379 103.9 02
707 535.9881 (C3) (C4) 7.5
O s -860.3069 -539851.2
SI1-78
O 131.6 121.5
2 - . -539010.6 102.9 0.8
N 858.9674 (C2) 1) 10.1
SI1-79
@ S 858.9648 | -539009.0 104.6 0.9 129.1 127.7 14
SI1-80 ©) €2
) £
< -858.9687 -539011 4 102.1 -1.6 130.6 123.1 75
SI-81
C. 6,6-bicyclic hetarynes (aryne outside of heterocycle)
Energy Energy Dehydrogenation Standardized Larger Smaller Angle
Structure Energy i . .
(hartrees) (kcal/mol) Energy (kcal/mol) (keal/mol) Terminus | Terminus | Difference
g
SN -401.9308 -252215.6
SI1-82
5
6 A N
I 1400.5933 | 2513763 1017 20 128.4 126.4 20
©\/Nj (Co6) (C5)
SI-83*
0@
128.7 127.5
= - . -251374.1 103.9 02
7 N 400.5898 7 (C6) 1.2
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A
|
NN | -4005932 | -251376.2 101.7 20 1284 126 8 16
: (C7) (C8) "
SI-85*
¢
N | 4019201 | -252214.5
SI-86
5
6 A XN
| )} | 4005917 | -2513753 101.6 2.1 128.6 1264 22
(C6) (C5) :
SI-87
6 S
7(:@* 14005885 | -2513733 103.6 0.1 128.1 1281 0.00
SI-88 (N/A) (N/A)
I\
NN | 4005906 | -251374.6 102.3 1.4 128.5 125.8 27
: (C7) (C8) :
SI-89
X
N | 4179343 | -2622580
SI-90
S
©C,u 4165944 | -2614172 10322 05 12921 1249 43
(Co) (C5)
SI-91
/N
©;N] 4179650 | -2622772
SI-92
6/5 Na
C[/] 4166269 | -261437.5 102.0 1.6 129.2 125.7 35
N (Co) (C5) ’
SI-93
9¢.
SN | 4179321 | -262256.6
SI-94
s/5 N
m 4165941 | -2614170 102.0 17 1283 126.0 23
N (Co) (C5) ’
SI-95
O
. N | -416591 | 2614150 1039 02 1290 1278 12
SI-96 ((e9))] (Co6)
o
NN | 4165922 | 2614158 1032 05 128.7 1259 )38
8 .
(C7) (C8)
SI-97
o%
s | 4179701 | 2622804
SI-98
5
6/ SN
| J | -4166308 | -2614400 102.8 0.9 1292 1 1249 43
N (Co) (C5) ’
SI-99
sl N
7 P | 4166205 | 2614392 103.6 0.1 1289 127.8 11
SI-100 (C7) (Co)
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| \)N 1292 1258
7 id - -261440.7 102.1 -1.6 : :
;; 10: 416.6319 7 (C8) 34
D. Other hetarynes (aryne within heterocycle)
Energy Energy Dehydrogenation Standardized Larger Smaller Angle
Structure Energy . . .
(hartrees) (kcal/mol) Energy (kcal/mol) (keal/mol) Terminus | Terminus | Difference
@
NZ -248.285 -155801.3
SI1-102
4
1S
| i i ) 125.3 124.7
. ;’:)3* 246.9493 154963.2 100.5 32 (C4) (C3) 0.6
3 ; A
2 Il NZ -246.9413 -154958.1 105.6 1.9 151.2 104.0 472
SI-104* (€2) (©3)
| S
NN -264.2876 -165843.1
SI-105
4N
3| | =N -262.946 -165001.2 104.2 0.5 148.7 107.0 41.7
SI-106* (€3) 4
®
N/) -264.3237 -165865.8
SI-107
5 N
4 |(N\/) -262.9847 -165025.5 102.6 -1.1 147.2 1034 438
SI-108* ) €5
N
E f\\'l‘l 280.3221 175904.9
N° - . - .
SI-109
s _N
N
6 |[N¢N -278.9624 -175051.7 115.6 119 147.7 96.6 51.1
SI-110* ©) (C6)
4
( I\\j : 150.8 105.4
-400.5880 -251373.0 103.9 02 g ) 454
SI 11/1: © ©
o4
Sy” 2 | -400.5905 -251374.5 1034 0.7 1530 104.0 49.0
SI-112% (€2 (€3)
4
Ne 126.6 124.1
©\/Nj -400.5968 -251378.5 99.5 -42 (C4) (C3) 25
SI-113*
N
XN -379.8538 -238362.1
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3
N
% 114.1 1105
-378.4577 | -237486.0 138 4 347 36
ZN (C3) (C2)
SI-115%
5||N\ \
1518 1067
P _ _
GSI 116: 3785116 | -237519.8 104.6 09 ) o) 451
N
g8 130.6 117.9
% N _ _ _ . .
Ny 3785207 | -2375255 98.9 48 o ) 127
SI-117+
g8
Ny | 3798545 | -2383625
SI-118
3
mz 1137 1105
I . .
-378.4537 | -2374835 1414 377 32
ZN (C3) (C2)
SI-119+%
1529 100.0
e\\ N - - -
517120: 3785208 | -237525.6 993 44 o) © 529
N/ | \
SN | -379.8535 | 2383619
SI-121
3
S \2
| 114.0 1107
m 23784529 | -237483.0 1413 37.6 33
ZN (C3) (C2)
SI-122+
4
0
S | ] 1518 1035
NSy 3785125 | -2375204 1039 02 ) ) 483
SI-123*
D
SN | -379.8608 | -238366.5
SI-124
3
L) 3784683 | -237492.6 1362 325 1149 1100 49
o~ - K - . . . .
NN (C3) (C2)
SI-125+%
P
T
T 1255 1253
Sy | 378513 | 2375207 1013 24 5 ) 02
SI-126*
5|| A \
e~ N | 3785239 | 2375275 108.1 44 1496'3 1085'8 405
SI-127+ () ©)
3
C0)-
N 23624177 | -227420.7 1403 36.6 114.5 110.1 44
SI-128+ ©3) €2




Goetz et al.: Hetarynes — Supporting Information — S17

3

0

1269

100.3

-382.26 2398720 1493 456 © ©3 26.6
SI-129%

3

1326 1023

mz 27052874 | -4425749 1197 16.0 ) ) 303
SI-130*

0

s -553.0026 | -347014.7
SI-131

4_3

@ 551621 | -346147.7 1293 256 (11\11% (11\1123) 0.0
SI-132%

3
@2 -551.6334 | -3461555 1216 17.9 1(3CS3)6 (9C7£ 38.6
SI-133+*

4

A3

A
©\/N], 4165896 | -261414.1 1048 1.1 1(4C73)5 1(%84)3 392
SI-134

A

e,

E 3234472 | -202966.4

(€]
SI-135

=z ”3

®

9 132.1 1246

b 3220926 | -2021163 1124 8.7 ©3 © 75
SI-136
o

|l

), 127.1 1254

N _ -

6@ 322.1004 | -2021212 107.5 3.8 s 3 17
SI-137

|\

g 2684764 | -1684716
SI-138
e
2 I - ) ) 1322 123.1

o 267.0862 1675993 1347 310 © ©3 9.1
SI-139

1327 1195

X 267.1193 | -167620.0 114.0 103 132
8 (C4) (C3)
SI-140
=z —
N7 -363.7988 | -2282874
SI-141

1
Z A

2 1142 110.1
e 3624096 | -227415.6 134.1 30.4 4.1
SI-142+ (€2) (Ch
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Z N
2 118.5 106.1
N -362.3962 -227407.2 142.5 38.8 124
SI-143* ’ © ©
Z N=
/ 130.1 1244
s i :
S; iy 362.4455 227438.2 111.6 79 (C6) (C5) 5.7
7
6 l@@ -362.4507 -227441 4 108.3 4.6 134.2 120.9 13.3
SI1-145 €7 S
8
1 N=E 130.1 124.1
S\I 1,\:‘6/ -362.4601 -227447.3 102.4 -1.3 7 (C8) 6.0
Z N=
N~y -379.8340 -238349.6
SI1-147
3
Z \ 1332 94.6
O -378.4337 -237470 141.1 374 38.6
4
s 2
= 130.9 1229
NG -378.4942 -237508.9 103.1 -0.6 (C5) (C4) 8.0
S1-149
el ONQ -378.4857 -237503.6 108.4 4.7 1344 1211 13.3
SI-150 ©) S
Z N=
/
@ ) ) 130.2 1234
6 S; . 378.4766 237497.9 1142 10.5 (C6) 7 6.8
T
N -379.8431 -238355.3
SI-152
>
S | ] 131.1 122.9
S‘; o 378.4888 237505.5 1122 8.5 (C6) (C5) 8.2
7
6 l@i@N -378.4937 -237508.6 109.1 54 134.5 1213 132
SI-154 €7 S
8
>
= 130.7 123.1
N - - |
SQI;NZ\S\,/ 378.5035 237514.7 103.0 0.7 7 (C8) 7.6
2 N\=N
Q‘l/\/) -379.8496 -2383594
SI-156
o
2
X N~%/ 3784444 | 2374776 1442 405 136.4 899 465
SI-157*
N7 129.7 124.1
RS _ _
S 378.495 237509 4 1124 8.7 (C6) (C5) 5.6
SI-158
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7 N
GI@@) 1378502 | -237513.8 108.0 43 1(3c47)7 1(2C06.)9 138
SI-159
8
7 2NN
v | -3785095 | -2375185 1033 -0.4 1(3c17;t 1(2C28)7 57
SI-160
z —d
N~y | -395.8547 | -248402.8
SI-161
4
5 2N\ =
@:;N 13945125 | -247560.5 104.6 0.9 1(3cls§) 1(2C24)1 i
SI-162
5
JOIQM | 3045044 | 2475555 109.7 6.0 1(353)1 1(2C16)7 124
SI-163
Z N=
o | _ 1312 1219
o 394.4956 | -247549.9 1152 115 (C6) ()] -
SI-164
Z /N
@EN/) 3058872 | 2484232
SI-165
o
| _ 130.4 122.3
N 394.5285 | -247570.6 1150 113 (C6) (C5) 8.1
SI-166
7 N
el@@> 13945392 | 2475773 108.3 46 1(3C47;g 1(2C16)2 136
SI-167
8
7 2NN
C,[j -394.5457 | -2475814 1042 0.5 1(3c27)1 1(2C18)4 107
SI-168
z /N\
SN | 23958681 | -2484112
SI-169
z /N\
9% 130.4 122.7
5N 3945115 | -2475599 113.7 10.0 (C6) (C5) "
SI-170
7
JOON | 5045187 | 2475644 109.1 54 13c57.4 12C%9 14
SI-171 < 0
8
7// /N\
N | 3945265 | -247569.3 104.2 05 1(3cz7)1 1(2C18)5 106
SI-172
|\ S
P | 417966 | 2622778
SI-173
10
SO 153.5 103.2
Sl i | 4166274 | 2614379 102.4 13 €2 (C3) 50.3
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4
NNy
m ] ] ) 1256 1243
N 416.6305 | -261439.8 100.4 33 (C4) 3) 13
SI-175
I\ A
NN | -417.9652 | -262277.3
SI-176
Dt 525 05.2
2\ | 4166239 | 2614357 104.1 04 1(C2') 1(c3.) 47.3
SI-177
4
3.2 N
1255 125.1
SN | 4166306 | 2614399 99.8 -39 (C4) (C3) 03
SI-178
5
A 6
N 1515 104 4
P -416.6236 | -2614355 1042 05 (C6) (C5) 471
SI-179
NONZ | 4179661 | -262277.9
SI-180
3|m 152.6 104.9
2NINS | -416.6250 | -261436.4 1039 0.2 (cj) (C3.) 77
SI-181
4
| ] ] ) 125.1 1250
Sy A | 4166303 | 2614397 100.6 3.1 () (C3) 0.1
SI-182
XY SN
CC
NS 149.8 107.5
=z 1 - -
N 416.6229 | -261435.0 1052 15 ) (C$) 423
SI-183
| A N\
ONF | 4179685 | 2622794
SI-184
:”j; -416.6255 | -261436.7 105.1 14 1529 Ho>! 4738
N : : ) ’ (C2) (C3) .
SI-185
4
3 2 Na
| ] ] ) 1256 125.1
Sy | 4166338 | 2614419 99.9 3.8 (C3) (C4) 0-5
SI-186
I\ X
NN | -417964 | -262276.6
SI-187
4
SN
ne M N | 4166224 | 2614347 104.2 05 1(553;) 1(%54'? 46.0
SI-188
I\ SN
NS | 4179629 | -2622759
SI-189
4
SN
NC@ -416.6208 | -261433.7 104.6 09 1(583)2 1(%34;3 474
SI-190
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I\ A
NP~y | 4339645 | -272317.1
SI-191
4
A
| ] 1487 106 4
Ne A, 4326200 | -2714734 106.1 24 © < 423
SI-192
5
Y
i 1254 1243
NS | 4326286 | 2714788 100.7 30 o) 6 10
SI-193
z z 6
m|7 4326245 | -2714762 1032 05 1(5C37)3 1(%46')3 490
SI-194
N AN | -433.9648 | -272317.3
SI-195
4
] 147 4 108.1
Ne AN | 4326216 | 2714744 1052 15 © < 393
SI-196
5
XY ¢
i 1515 1042
Noghon | 4326225 | 2714749 1047 10 o ©5) 471
SI1-197
z /IN
NN 4339645 | -272317.1
SI-198
4
3 2NAN
148 4 1063
| _ _
m 4326206 | -271473 8 105.7 20 © < 421
SI-199
z NN
|
No I~ 1499 1062
N =z 7 - _
8 4326192 | -2714729 106.6 29 iy ) 437
S1-200
I\ N\
NP | 4339687 | -272319.7
SI-201
4
s N
1| ] 1462 109.9
N(D;J 4326252 | -2714766 1054 17 o ) 363
S1-202
/N 6
ml 1525 106.1
Ne NS | 4326248 | 271476 4 105.7 20 6 © 46 4
SI-203
ne LS, 1256 1246
NPT | 4326314 | 27148055 1015 22 © 5 10
SI-204
N X
m 2
N N _ R
o 4340045 | -2723422
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5
X
N 6
fj\/j ] ] ] 124.9 1245
kN/ = 432.6671 271502.9 101.6 2.1 (C6) (€5) 04
SI1-206
X
N SNT 7| - . - K . -0. .
NIEN 432.6647 2715014 103.1 0.6 1530 104.3 48.7
SI1-207 €7 (C6)
N R
LA | 24340037 | 2723417
SI1-208
5
N
N 6
151.9 102.6
| - -
g; 20/9N 432.6592 271498.0 106.1 24 (C6) (5) 493
CO
l NE SN -434.0001 -2723394
SI-210
3|[N\Iﬁ 154.1 918
2N PN P | -432.6304 -2714799 121.9 18.2 : ) 62.3
SI-211 €2 )
N S
XN
| Ij ] ] ] 1255 124.4
[gl 2;2 432.6637 271500.8 101.0 2.7 (C6) (C5) 1.1
[/ijle 153.5 104 4
SN 7 | -432.6583 -2714974 104 4 0.7 C7. C6' 491
SI-213 €5 (C6)
O
Nl -433.9981 -272338.1
SI-214
3|[Nj© 1319 1315
2NN | -432.6244 -271476.1 1244 20.7 . ) 04
SI-215 ©3) €2)
5
N X
Y 6
| j@ ] ] 150 4 106 4
[N/ _N 432.6546 2714951 1054 1.7 (C6) (€5) 440
SI-216
E. Selected Energies using MP2/6-311+G**
Energy Energy Dehydrogenation Standardized Larger Smaller Angle
Structure Energy s . .
(hartrees) (kcal/mol) Energy (kcal/mol) (keal/mol) Terminus | Terminus | Difference
H—H
-1.1602722 -728.1
SI-1a
© -231.5838779 | -145321.2
SI-2a
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X
126 8 126 8
12302732476 | -144498 8 94.4 00 A A 00
SI-3a
o/
@ 13458429028 | -217019.9
SI-4a
0/
2 130.6 1228
1|fj 13445380523 | -216201.1 907 36 o ) 78
SI-5a*
Co
N | -362.8267529 | -227677.4
SI-6a
4
oW
1274 126.1
y | 3615173825 | 2268558 936 08 ) ) 13
SI-7a*
5
|©f\> 1283 128.0
s N | 23615120066 | -226852.4 96.9 26 : : 03
(C6) (C5)
SI-8a’
@ 292 223
SN | ] ] 129. 122.
>N | 3615181322 | -226856.2 93.1 13 6 < 69
SI-9a*
o
o | 3826636787 | -2401253
SI-10a
4
5©f\> 1278 1252
J | 3813515379 | -239301.9 953 09 ©5) ©n 26
SI-11a*
5|©f\> 1283 1283
. J | -3813488424 | 2393002 97.0 26 N NI 00
SI-12a*
g
N | ) 129.9 120.8
> 3813520756 | -239302.2 95.0 06 6) < 9.1
SI-13a*
N
oL
N | 23948552468 | -247775.6
SI-30a
5é[N\
N 128.1 124.0
¥ | 3935423481 | 24695138 958 14 ) ) 41
SI-31a*
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5 N,
GICEN,N 23935378788 | -246949.0 98.6 42 1(2C96)5 1(2C85)3 12
SI-32a*
o
NN | 3035433232 | 2469524 952 08 1(2C96)7 1(2C17)1 8.6
SI-33a*
ge;
J | -7052721885 | -4425654
SI-38a
1
Sv” | 4008327162 | -251526.5
SI-82a
5
° @fj 1273 126.8
| 3995230462 | 2507053 932 12 s 6 05
SI-83a*
Glm 399.5173046 | -250701.1 974 30 128.2 127.2 10
7 N - . - . K A (C7) (C6) !
SI-84a’*
o9
7 ~
NV | -399.5236281 | -250705.1 934 1.0 1(2C87)7 1(2C58)5 32
SI-85a*
¢
SN | -400.830496 | -251525.1
SI-86a
A
P 1247 6089605 | -155377.1
SI-102a
4
3?' 2463010004 | -1545563 927 17 126.2 1230 32
y . . . . ) © .
SI-103a*
3 S
2”,( 12462879319 | -154548.1 100.9 6.5 1(4C52)9 1(1C13)6 343
SI-104a*
A
» 2263.6000902 | -165411.7
SI-105a
4 S
s”NsN 2622797103 | -164583.1 100.5 6.1 14C03'O “C64'6 234
SI-106a* €3 9
I\N
> 26363605 | -1654343
SI-107a
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5 \N
4'@ 1262.3192632 | -164608.0 98.2 39 1(4&')9 1(1&)5 314
SI-108a*
"
[N,,N 279.6239417 | -175466.8
SI-109a
5 N
N
J[N,,N 2782851891 | -174626.7 1120 17.6 1328 1239 8.9
(C5) (C6)
SI-110a*
4
\\3
@(J -399.5109697 | -250697.1 99.9 56 1(?3)5 1(1C74§) 245
SI-111a*
Qi 151.0 107.7
s | 3995123645 | -250698.0 100.5 6.1 ) @) 433
SI-112a*
4
N3
126.8 1233
©\/Nj -399.5278657 | -250707.7 90.7 36 Ch ©3) 35
SI-113a*
NN | 23788526836 | -2377338
SI-114a
3
N
mz -377.4848399 | -236875.5 1303 359 1180 105.2 12.8
N : ' : . (C2) (C3) :
SI-115a*
N
5 <
(S 1485 1122
_ . .
6 N | -377.5302974 | -236904.0 101.7 74 ©5) o) 363
SI-116a*
/N \
|
sw ) ) ) 125.1 1228
> K| 3775473884 | 236914.8 91.0 33 o) ) 23
SI-117a*
0
NN | 378.8527666 | -237733.9
SI-118a
3
| 116.6 106.0
A 23774832556 | -236874.5 1313 36.9 ) ) 10.6
SI-119a*
N/
| A\
o N | -377.5387573 | -2369093 96.5 2.1 1(5cl6)7 1(%37? 48.7
SI-120a*
0
NSASN | 13788521074 | -2377335

SI-121
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3
S
N > -377.4820657 | -236873.8 131.6 373 175 105.4 12.1
H K . K . (C2) (C3) .
SI-122a*
4
s 2
B 1443 1134
N - _
N 377.5313632 | -236904.7 100.7 6.3 ©5) ©4) 309
SI-123a*
SN -378.8594773 | -237738.1
SI-124a
3
S
| ) 116.9 106.5
NN 3774963563 | -236882.7 1273 329 ©2) ©3) 10.4
SI-125a*
4
5¢| > 262 239
126. 123.
S _ _ -
NN 377.5512763 | -2369172 9238 15 ch ©5) 23
SI-126a*
5|| A N\
s SN | 23775343047 | -236906.6 103.5 9.1 1(436';‘ 1(1C75)2 252
SI-127a*
3
C:
116.9 106.1
N -361.4587617 | -226819.0 130.3 36.0 ©2) ©3) 10.8
SI-128a*
3
\
©:>2 -381.2835416 | -239259.2 138.0 436 1(1C82;3 1(%63';‘ 124
SI-129a*
3
\ 2
» -703.9307758 | -441723.6 113.7 193 1(1C82)1 1(1C43)5 3.6
SI-130a*
0
s -552.0441704 | -346413.2
SI-131a
4_3
@ -550.6874736 | -345561.9 1233 289 (1131/6A7) (11\11/6[:) 0.0
SI-132a*
3
I\
Q 2| -550.6969653 | -345567.9 1173 230 1159 114.7 12
(€2) (C3)
SI-133a*
=z —
N | -362.8059171 | -2276643
SI-141a
1
YA
ND? | 3614470206 | -226811.6 124.6 303 1(1C32)1 1(1C01§) 3.1
SI-142a*




Goetz et al.: Hetarynes — Supporting Information — S27

z —d
2
SN 3/ -361.4325605 | -226802.5 1337 394 114.2 109.2 50
SI-143a* © ©
=z —
N~ -378.8302728 | -237719.8
SI-147a
3
Z A\
@.@,}2 -377.4548064 | -236856.7 1350 40.7 1194 106.4 13.0
SI-148a* © ©
= /N
X NJ) -378.8460432 | -237729.7
SI-156a
= /N
2
C"r‘%/ -377.4509762 | -236854.3 1473 53.0 1130 112.2 0.8
SI-157a* © ©
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Coordinates of Computed Structures

A. Calculations with B3LYP/6-31G* SI-4
SI-1

H 0.000000 0.000000 0.371578

H 0.000000 0.000000 -0.371578

SI-2 ¢

H -0.135193 -2.330225 0.000000
C  -0.492177 -1.304778 0.000000
C  -1.343988 1.346699 0.000000
o 0.453709 -0.268524 0.000000
C  -1.849965 -1.007648 0.000000
C  -2.286811 0.321871 0.000000

¢ c 0.025817 1.063988 0.000000

H -2.573123 -1.819173 0.000000
H  -3.348440 0.551637 0.000000
H 0.739070 1.880156 0.000000

B 2.484269 0000000  -0.000000 B -1.667645  2.384512  0.000000

c 1.397048 0.000000 -0.000000 0 : b '
c 2.765670 0.336671 0.000000

¢ -1.397048 ~0.000000 0.000000 B 2.705220 0.971054 -0.894707

¢ 0.698524 1.209879 0.000000 B 3.719247 -0.194937 0.000000

¢ 0.698524 -1.209879 ~0.000000 H  2.705220 0.971054 0.894707

C  -0.698524 -1.209879 -0.000000

C  -0.698524 1.209879 0.000000

H 1.242135 2.151440 0.000000

H 1.242135 -2.151440 -0.000000 SI-5:%

H -1.242135 -2.151440 -0.000000

H -1.242135 2.151440 0.000000

H -2.484269 -0.000000 0.000000

SI-3*

H -0.279144 -2.243871 0.000000
C  -0.560704 -1.194627 0.000000
C  -1.220427 1.310456 0.000000
c 0.473728 -0.226055 0.000000

c 0.625554 0.000000 1.237609 C  -1.912589 -0.830830 0.000000

¢ -0.703547 -0.000000 -1.058538 C  -2.343404 0.520072 0.000000

¢ -0.625554 -0.000000 1.237609 c 0.014839 1.093266 0.000000

c 1.461350 0.000000 0.133663 H -2.667498 -1.614583 0.000000

c 0.703547 0.000000 -1.058538 H -3.383608 0.820240 0.000000

¢ -1.461350 ~0.000000 0.133663 o) 1.759860 -0.642419 0.000000

H 2.546616 0.000000 0.134515 o 2.744737 0.386160 0.000000

H 1.229529 0.000000 -2.010917 H 2.651629 1.016573 -0.892610

H -2.546616 -0.000000 0.134515 H 3.711716 -0.119566 0.000000

H -1.229529 -0.000000 -2.010917
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651629
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0.
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SI-8*

4k

-1.
-0.
-0.

0.
-2.
-2.

0.
-3.
-3.
-0.
.622707
.993539
.388865
.463985
.567169
.883789

1

= WN e

016054
985787
934480
247658
161696
136209
247797
119466
072698
916247

¢

R R WNDN

.999055
.119874
.260615
.084933
.322232
.119028
.288928
.149899
.656839
.117196
.315393
.376305
.403907
.645458

-2.513274
-1.426483
1.420966
-0.751135
-0.687735
0.722456
0.672737
-1.201144
1.273637
2.508033
-1.168675
-2.184640
-0.033424
0.082184
1.079268
2.036046

SI-7%

-1.465025
1.247945
-0.864366
-0.852996
0.523128
0.572630
1.014761
2.335151
-1.161591
-2.139101
0.043591
0.251677
1.080172
2.058821

OO0 O0OO0OODO0ODODODOODODODOOOO O

OO0 O0OO0OO0ODO0ODODOOO OO OO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

mzZonaoa@Dnaoamnooaooaoaoam

mzomaoamnaoamnaoooaoaaoan:m

-1.
.099803
-1.

0.
-2.
.161208
.116248
.046542
.501365
.876684
.262569
.337696
.437982
.753550

-1

-2

137958

059455
121887
156485

.257405
.166698
.934782
.116526
.340641
.008758
.250204
.332302
.456396
.749941
.314449
.395239
.591861
.981978

-2.575893
-1.491332
1.475166
-0.760476
-0.611040
0.644711
0.682985
2.561466
-1.165227
-2.179267
-0.027547
0.090979
1.082782
2.039798

SI-9*

-2.341034
-1.257261
1.505611
-0.660828
-0.483505
0.864042
0.773065
-0.919301
-1.181163
-2.222165
-0.112211
-0.089322
1.068688
1.998035

oo oooo

[=NeleNeNeNeo o X=NeeoNeNo]

.000000
.000000
-0.
.000000
-0.
-0.
-0.
.000000
.000000
.000000
.000000
.000000
.000000
.000000

000000

000000
000000
000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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R WDNDN

.876074
.911963
.964783
.249954
.115688
.140674
.260367
.052220
.098727
.995211
.655982
.074639
.352486
.410051
.531489

C

R WNN

.984044
.101388
.265578
.060443
.306077
.119361
.274453
.109049
.679376
.182058
.268934
.303505
.360126

SI-10

o s

-2.
-1.
1.
-0.
-0.
0.
0.
-1
1
2.
1.
2
-0.
-0.
-1.

499235
414616
440415
651998
711741
695892
755890

.262374
.208605

526662
127045

.124094

035617
254982
137232

SI-11*

.484390
.244675
.865982
.852761
.518698
.551482
.006061
.330292
.120323
.076646
.103456
.413185
.130814

[=NeNeNeNeNoNoNo =R NNl

OO0 OO0 O0ODO0ODOOOO OO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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[o)::Nol:NoN:NoNoNoNoNe NeN-::

omAQaEmaAa@mNcaNQQm

-1.

-1

-2
-2

1

W=

144718

.095012
-1.

0.
.147046
.132468

0.
-0.
.518551
.932272
.222251
.281470
.409150

024714
122798

121751
984070

.244032
.146057
.897150
.132354
.314896
.970403
.261696
.310305
.491013
.824751
.289830
.362682
.574915

SI-12*

-2.

-1

-1

1

576332

.492582
1.
-0.
-0.
0.
0.
2.

481654
765101
599424
654411
663860
565320

.135662
-2.
0.
0.
.128841

134492
022271
234667

SI-13*

-2.

-1

-1

349703

.267136
.507194
-0.
-0.
.859538
.750725
-0.
.156215
-2.
-0.
.062330
.114169

667956

479834

906649

184811
059774

OO0 O0OO0OO0ODO0ODO0ODO0OODOOOO

OO0 O0OO0OO0ODO0ODO0ODO0OODOOO O

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



mIQ@DQa@maoa@mnQamnzomnz2ao0an

Zoaoamzoonoooaonan

SI-14
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SI-16

e

-0
-0
-1
-2
-3
-1
-1

OO WNWNOO

.274193
.256889
.582746
.321586
.404715
.593957
.968205
.934003
.928841
.119952
.070597
.117529
.064321
.929427
.931990

¢

= WN -

.935530
.103408
.297977
.016687
.290806
.137687
.268660
.155775
.441586
.739439
.267467
.344690
.629130

-0.720132
0.696219
-1.191123
-0.112562
-0.098727
1.056711
1.993733
-1.429087
-2.514731
-0.702661
-1.228630
0.707435
1.240380
1.433446
2.520063

SI-15

-1.485329
1.257746
-0.833243
-0.860778
0.503571
0.594206
0.971694
2.343429
1.062248
2.026739
-0.036986
0.071969
-1.182087

[=NeNelNeNeNoNoNo =R NNl

OO0 O0OO0ODO0OO0ODODODOOO OO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

ZonaoamnzToaoanonoaoanaix

Zooa@mzToaoanonaoaaoananix

-1.
.053603
-1.

0.
.113798
.131938
.132259
.044562
.474061
.854476
.196808
.280265
.454527

-1

-2
-2

063894

040279
148314

.174415
.117038
.921662
.148779
.297755
.980782
.262937
.286090
.620518
.066661
.242880
.322728
.415004

-2.574431
-1.490434
1.491372
-0.735075
-0.612857
0.641939
0.703385
2.577203
1.046579
1.981178
-0.125230
-0.115310
-1.200682

SI-17

-2.358845
-1.274398
1.507547
-0.646299
-0.511987
0.839198
0.778951
-0.955088
1.027903
1.933131
-0.201132
-0.282104
-1.215215

OO0 O0OO0OO0DO0ODO0ODOOOOO O

OO0 O0OO0OO0ODO0ODODODOOOOO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



ZmaocomITImaaooaoaQnm

==l oNel::ii:: oo NoNoNoNe!

SI-18
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SI-20

G

.933123
.926882
.896639
.276878
.106531
.092383
.262349
.061802
.035041
.873782
.570134
.287097
.362444
.607511

¢

.921033
.074132
.302150
.991360
.266385
.146513
.243735
.103065
.413011
.231781
.292264
.655589

-2.522706
-1.437477
1.434753
-0.728234
-0.694794
0.712815
0.672766
-1.211816
1.252624
2.519250
1.099402
-0.068213
0.044815
-1.164251

SI-19

-1.489046
1.270420
-0.824390
-0.842926
0.518823
0.584426
0.987153
2.355277
1.117992
0.019942
0.229395
-1.136273

[eNeNeNeNeNoRo RN Neo o Re NN

OO0 O0OO0OO0ODO0ODODOOO OO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

ZIonaoacomaonnaoaan:m

Zomaoaomaoaonnanm

-1.
-1.

-1

= WwN

070857
050854

.015329

0.
-2.
-2.

0.
-0.

1.
.155840
.231796
.472395

143676
109478
109099
130611
997595
441851

.162187
.099292
.891077
.158555
.276309
.947769
.268175
.268173
.602343
.216961
.297846
.448873

-2.579363
-1.495750
1.495396
-0.739305
-0.608703
0.644716
0.684533
2.579320
1.094893
-0.074475
0.034897
-1.167275

SI-21

-2.364978
-1.281145
1.514507
-0.647048
-0.506224
0.837536
0.763451
-0.940982
1.079580
-0.145380
-0.124398
-1.183301

OO0 O0OO0OO0ODO0ODODOOO OO

OO OO0 O OO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



mzZzoaoaDDoDooaoaaoaoais

mzZzomoa@Domaoaoaoaaonn

F R NN

F NN

g

.999303
.973118
.926134
.254464
.145529
.118729
.259450
.104670
.058300
.912681
.638698
.081609
.418863
.578649
.976291

SI-22

-2.519540
-1.433152
1.426835
-0.744808
-0.695014
0.720014
0.674257
-1.204949
1.265971
2.513073
-1.101084
-2.088683
-0.034746
1.035284
1.961543

SI-23

[=NeNeNeNeNoNoNoE=NeNoe N N No]

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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mQaZmzoaoanaoaaoananix

-1.
-1.
.044230

0.
-2.
-2.
.131592
.031198
.454723
.856791
.291588
.508766
.949766

-1

139314
098367

123362
148628
136389

SI-24

-2.572536
-1.488268
1.488055
-0.753535
-0.604734
0.652820
0.684109
2.573350
1.030731
1.955007
-0.041948
-1.105906
-2.094210

SI-25

OO0 O0OO0OO0ODO0ODODODOOOOO

o

.975395
.116485
.273281
.057795
.305383
.130562
.277569
.158872
.675822
.212297
.346275
.413935
.732450

-1.478955
1.252269
-0.851378
-0.863846
0.512689
0.580745
0.993179
2.338154
-1.078329
-2.017242
0.064014
1.051045
2.007862

[eNeNeNeNeoNo o R-E-N=NeNo N}

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

maQazZ@onzIoaoanaoaoaananix

-1

.249819
-1.
-0.

0.
-2.
-1.
.266774
.318843
.605219
.078659
.344156
.473983
.838605

158061
917883
124125
324651
986991

-2.345974
-1.262722
1.510424
-0.660191
-0.485174
0.865228
0.768369
-0.914363
1.014635
1.904912
-0.128272
-1.125317
-2.144678

OO0 O0OO0OO0ODO0ODO0ODOODOOOO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



maQzZomIEmDmaoaoaaonnam

mozomaonnanm

-0.
-0.
-0.
.253405
-2.
-2.
.265213
-3.
-3.
.860841
.542655
.408238
.649712
.121958

N =N

OO NKFONW

-1

o

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

999503
968355
897814

136708
098263

099479
033458

¢

.254364
.280028
.283332
.089275
.022273
.949352
.143235
.113686
.372350
-2.
-1.
-2.

342934
698993
267028

SI-26

-2.531250
-1.445592
1.419067
-0.753862
-0.695311
0.716209
0.647388
-1.197638
1.269149
2.502956
1.098898
-0.017411
-1.080069
-2.055212

SI-27

-0.988418
-0.513092
0.838389
-1.256422
0.856927
1.492414
-0.572259
-2.341185
-1.136815
-0.109623
1.028093
1.949588

OO0 OO0 ODODOOO OO OO

OO OO0 O0OOO0O0 O OO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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maQazomaoanamaann

maQazomIEaoaonaann

.112681
.124611
.063475
.095336
.140308
.136262
.026059
.002588
.411693
.289029
.541890
.027341

SI-28

-0.626035
0.629725
1.506844
2.591010
0.753110

-0.667031

-1.474220

-2.557618

-1.123029

-0.016441
1.054319
2.022707

SI-29

[eNeNeNeNeNo oo =R

.961199
.145042
.898309
.295087
.122788
.273957
.287296
.205457
.573944
.349513
.513360
.920033

-0.833422
0.664513
-1.493065
0.513029
1.288073
-0.747286
0.946399
2.371546
-1.101292
0.081139
1.086355
2.090693

[eNeNeNeNeoNo oo =R

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



mzzZzoboomoaooaooam

Zz@mzomaoaoaoaoaoanm

-0.
-0.
-0.
.272326
.111653
-2.
.273445
-3.
-3.
.909411
.580122
.365426
.604321
.067931

-2

N =N

OO HFHFONW

-1

-1

g,

936129
936883
911917
096085

068211
041316

¢

.246004
.267555
.303016
.087424
.997465
.924923
.157550
.142002
.455634
-1.
-2.
.635252

841442
318159

SI-30

-2

-1

.514189
-1.
1.
-0.
-0.
0.
0.
.208399
1.
2.
-1.
-0.
0.
1.

428955
445163
715167
694094
722163
695456

257887
530831
160660
135220
998129
894848

SI-31*

-0.
-0.
.812434
-1.

0.
.479359
-0.
.365071
.026632
-1.
.030173
.130937

-2
-1

990687
524056

280382
845170

610908

960010

OO OO O0OODODODOOOO O OO

OO0 O0OO0OO0ODO0ODODOO0OOOO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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Zz@omzomaoaoaoaaonn

Zz@onzom@omaoaoaoaoaan

.111054
.140580
.027571
.115777
.065897
.145104
.026985
.081753
.479626
.949564
.235856
.444734

.960354
.152171
.903190
.285749
.115547
.281550
.277641
.176123
.627314
.161204
.287774
.418394

SI-32*

-0.
0.
-1.
0.
1.
-0.
.591785
.566853
-0.
-1.
0.
1.

-2
2

657535
726025
507014
600063
483101
705099

990074
883508
147012
168288

SI-33*

-0.
.637795
-1.

0.
.270513
-0.
.936236
.354495
-0.
.831811
.220885
.180748

-1

853015

518541
501842

780817

974688

OO0 O0OO0OO0OO0ODODOOO0O O

OO0 O0OO0ODO0ODO0ODODOO0OO OO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



ozzmmITaoaaononoaanm

ozzmITaoaaoaonoaan

-0.
-0.
-0.
.277618
-2.
-2.
.288306
-3.
-3.
-0.
.605206
.373414
.559592

-0.
.086328
.304950
-1.
-2.
.164735
-3.
-1.
.660910
.329630
.380376

-1

By

.080315
.096422
.028931
.031549
.154132
.161472
.010689
.009987
.478640
.250173
.433910

905502
914277
893226

093870
077047

048659

022850
882883

C

886904
954175
256351

244213
143562

SI-34

-2.525113
-1.440423
1.437103
-0.708839
-0.707271
0.705796
0.691327
-1.223899
1.240363
2.521104
-1.114851
-0.134781
1.109484

SI-35

-1.518760
1.264110
-0.800420
-0.869713
0.486295
0.612466
0.932016
2.347220
-1.069062
-0.023048
1.153982

OO0 O0OO0ODO0OO0ODODODOOO OO

[eeleleNeNeo o E-E=N=o]

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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ozzmaaoaomaoaan

ozzmaoaoaoaoaoanm

-1
-1

.156787
.100883
-0.
.154521
-2.
-1.
.307259
-3.
.436030
.296597
.600420

876032

271272
936153

264527

SI-36

-0.624393
0.631131
1.500466
2.584350
0.720348

-0.702672

-1.494637

-2.577787
1.113308
0.136266

-1.111030

SI-37

-2.354485
-1.270490
1.513961
-0.625707
-0.497698
0.851632
0.783458
-0.928323
-1.146131
-0.247045
1.086861

[eNeNeNeNeNoNoNoE=N=No]

[eeleleNeoNo o E=-NeNe N

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



|23 N o= NoN:: I oNoNo NoNe e N:

ol ol N li:: NoNoNoNeNe Ne}

4T

-0.
-1.
.403072

0.
-2.
.494585
-0.
-3.
-3.
.546493
1.
.262214
.228432
.279705
.763672

-1

-2

-1

R WN -

899493
037730

061047
313621

100360
180588
501230

166869

¢

-1.
-1.
-0.
-2.
-2.
-0.
-3.
.098656
.608343
.182454
.249219
.184831
.350836

PR WN

442077
211176
115006
443392
502992
066122
395649

SI-38

-2.505831
-1.428432
1.376939
-0.563518
-0.875370
0.519883
0.844853
-1.530295
0.928780
2.454484
1.531402
2.612224
0.685436
0.942647
-1.003957

SI-39

-1.403698
1.284790
-0.975945
-0.661077
0.730041
0.461571
1.345546
2.366030
0.996988
-0.655847
-0.838378
-1.579812
-2.650620

[=NeleleNeNo oo X=X-NeooNeNo]

OO0 O0OO0OO0ODO0ODODODOO0OOO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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ol o N N HoNoNoNeNe e N=:

ol Mol oo No Moo I=:

-1.
.569734
-1.
-0.
-2.
.305943
-0.
-0.

1.
.085329
.128078
.997540
.058263

-1

-2

R o WwN

-1.
.581148
-1.
-0.
.657970
.183487
.084472
.692584
.813658
.107328
.128753
.971373
.973932

-1

-2
-2

fay

oo WwN

753502

097197
253135
499716

045535

927170
675566

792994

023267
231910

SI-40

-2.450830
-1.381101
1.533036
-0.835598
-0.368148
0.871319
0.584193
2.604849
0.960362
-0.743813
-1.034963
-1.554113
-2.637263

SI-41

-2.254537
-1.187757
1.480767
-0.753280
-0.285806
1.018397
0.648413
-0.608409
0.926812
-0.800997
-1.158956
-1.546444
-2.631337

OO0 O0OO0ODO0OO0ODODODOOO OO

OO0 O0OO0OO0DO0ODO0ODOO0OOOOO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



mZIoaoamaoaa@maoa@mnaomaomn

mZIoaoamaooaa@maoamaonan

e A

.714999
.238782
.430766
.518142
.714999
-1.

=)

N

-1

-2

238782

.430766
-2.
.726058
-0.
.134924
.117187
-1.

518142

726058

134924

.117187
.000000
.000000

SI-42

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

SI-43

OWNOOWN

-1

-2
-2

.153016
.105450
.980872
.992527
.153016
.105450
.980872
.992527
.255083
-0.
.587443
-2.
-1.
.036008
.354387
-3.

255083

036008
587443

363930
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[o)::Nol-:NoNoNo Mol ol Mol el
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437862
524388
719051
238232
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238232

.437862
2.
0.

-0.

.103412

-2.
1.

524388
727608
727608

052316
103412

.052316
0.

000000

SI-44

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

SI-45
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-0.
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.158667
-1.
.127893
.271838
.626709
.160843
.425233
.795303
.285838
.291301
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987781
070407
333624
312355

217946

-1.455736
-0.851822
0.535957
1.002831
1.274216
2.360398
0.644704
-0.825035
-1.116069
-2.053482
1.152611
2.167469
0.088489
0.178124
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.148545
.211275
.313730
.295453
.043174
.968509
-0.
-0.
-1.
-2.
-1.
.869391
-2.

290919
144496
635862
234415
433876

317760

-1.278632
-2.363931
-0.534985
-0.994617
0.856214
1.469001
0.826503
-0.647293
1.083434
1.979996
-1.124356
-2.111880
-0.094660
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.981922
.993307
.146076
.100707
.146076
.100707
.981922
.993307
.258078
-0.
.581820
-2.
-1.

258078

094975
581820

.094975
-2.
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.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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.572660
.159369
.095469
.779400
.004363
.482444
.278474
.080921
.153379
.678631
.284734
.050258
.531543
.476553
.524537
.059964
.059964

.426903
.513713
.716954
.241222
.716954
.241222
.426903
.513713
.727176
.727176
.248444
.287221
.248444
.287221
.000000

SI-46

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

SI-47
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.306048
.311467
.475314
.427216
.475314
.427216
.306048
.311467
.056999
.056999
.226762
.527599
.226762
.527599
.407968
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SI-48

-2.153310
-1.148150
1.472599
-0.951912
-0.031581
1.263916
0.356931
-0.176051
2.117899
2.475128
-1.973525
-3.034000
-1.487306
-2.014479
0.310849
0.825665
0.825665

SI-49
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.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.268547
.268547
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.467868
.502876
.650536
.622468
.406260
.336829
.056152
.177322
.251931
.624650
.072572
.312627
.338359

1.278860
2.365699
0.565431
1.045699
-0.828826
-1.449816
-0.844600
0.632288
-1.276419
-2.290627
1.225912
2.280577
0.060563
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.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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.181325
.265635
.801104
.956528
.671926
.395623
.375642
.876561
-1.
-1.
-1.
-1.
.501051
-0.
-0.

412121
918560
918560
523451

312448
142551

-1.165656
1.375674
-1.071327
-0.180711
1.169276
0.288676
1.993608
2.390250
0.336804
0.875503
0.875503
-1.459105
-1.923758
-2.030016
-3.101493
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.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.269398
.269398
.000000
.000000
.000000
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.433466
.985238
.985238
.359252
.277888
.090427
.188155
.935574
.456916
.372510
.335372
.979924
.105046
.791932
.649663

.719526
.276825
.151898
.879419
.134414
.392648
.274620
.214449
-1.
-2.
.090788
-1.
-2.
-0.
.166429

526524
090788

401645
308001
126768

0.277308
0.770032
0.770032
-1.516677
-2.089407
-1.944448
-2.994170
-0.884484
1.288218
0.413964
-1.074424
0.152857
1.605938
-2.059096
2.590115

SI-51

-1.947495
-0.954543
1.519672
-0.815840
0.174593
1.334900
0.466220
0.083342
0.306888
0.779816
0.779816
-1.487939
-2.079622
-1.897031
-2.942831
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.000000
.269179
.269179
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.270506
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.000000
.000000
.000000
.000000
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-1.
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-1
-0.
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-0.
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3.
1.

489381

.373124
.023525

082921
468176

.294780

078276
472903
166380
895658
789875
118829
146868
096359
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-1
-1.
-0.
-2
-2
-0.
-3.
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.373162

203575
066255

.374265
.480613

044380
390888

.119535
.631356
.108835
.163239
.161034

-2.454492
-1.375369
1.441413
-0.825308
-0.521130
0.874581
0.581963
-0.934073
1.523227
2.519553
0.965111
-0.772856
-1.119380
-1.560254

SI-53

-1.430147
1.290227
-0.947902
-0.684821
0.699153
0.490272
1.287663
2.373588
1.006437
-0.693714
-0.947552
-1.573230
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.000000
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-1.
-1.
-1.
-0.
-2.
-2.
.109509
.650766
.845531
.007318
.998817
.918546

fay

oNDN

R

.652665
.512542
-1.
-0.
.461639
-2.
-0.
.963925
.687474
.989392
.012237
.954847

101969
216749

293591
034195

709902
534154
002752
195345
618245
152966

SI-54

-2.480422
-1.405482
1.529547
-0.821647
-0.409606
0.832776
0.604210
2.605446
0.949683
-0.793223
-1.155654
-1.563219

SI-55

-2.247667
-1.176145
1.511027
-0.714750
-0.285176
1.022423
0.687463
-0.613799
0.918008
-0.843667
-1.283732
-1.539326
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.000000
.000000
.000000
.000000
.000000
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.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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.266471
.246032
.439502
.387446
.455180
.412705
.292829
.307355
.045558
.030125
.172303
.331232
.257338
.598580
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.630099
.608812
.457615
.480929
.374224
.302687
.163402
.035171
.987898
.296228
-1.
-2.

724773
246535

SI-56

-1.417250
-2.502213
-0.710333
-1.241723
0.722932
1.236309
1.447019
2.533396
0.750798
-0.699819
-1.287324
-0.097969
1.229012
2.256457

SI-57

0.514878
0.981611
1.242615
2.327943
-0.878063
-1.496916
0.599029
-0.873165
1.271898
-1.237919
-2.231109
0.184546
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.000000
.000000
.000000
.000000
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.000000
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.000000
.000000
.000000
.000000
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.136110
.479949
.211691
.058049
.170256
-0.
-1.
.444739
-2.
-2.
-1.
.367778

148462
413163

456852
430362
380314

.634978
.629668
.486191
.568129
.316357
.231870
.176377
-0.
-1.
-1.
-1.
.283195

014456
071343
311717
260727

-1.227667
-2.254170
0.097381
1.286591
-0.759794
0.714249
-1.503676
-2.588514
-0.633652
0.632052
1.487800
2.571568

SI-59

0.481423
0.911814
1.251144
2.335081
-0.893997
-1.491090
0.653719
-0.814506
1.254720
2.310470
-1.265828
0.047886
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.000000
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.000000
.000000
.000000
.000000

moazunmnID@maoaonoaooa:m

maZunooaoooIZamn

-1.
.418433
.018942
-0.
-2.
.296047

0.
-3.
-3.
-0.

1.

-1
-1

-2

OFRNKFEFRFEFWN

-1
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115571
497496

072821
510290
157464
875590
790481

2.233064
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1.289931

162915
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.510649
.422828
.239078
.163627
.408366
.398399
.090617
.069378
.605350
-2.
-1.
.487797

220065
243273

-2.440009
-1.363724
1.447614
-0.832955
-0.493818
0.901930
0.569082
-0.886299
1.564251
2.524005
0.896219
-0.747947
-1.495627
-2.5762717

SI-61

0.684893
1.270993
1.282643
2.366733
-0.703029
-1.433581
-0.944298
0.491304
0.984083
-0.599943
-1.469040
-2.527748
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.316456
.482104
.525411
.676199
.228605
.052314
.133438
.999975
-1.
-2.
.060289
-1.

667818
124588

197296

.167467
.018021
.624966
.655184
.536715
.728220
.198203
.105434
.833447
-2.
-1.
.102615

154203
037379

-0.816487
0.428287
1.413436
2.488200
0.819782

-0.599791

-1.519931

-2.596442

-0.933254
0.708342
1.463266
2.542663

SI-63

1.008952
1.494558
-0.303850
-0.639263
-1.189551
-2.259920
-0.723497
0.678266
0.890537
-0.780843
-1.460180
-2.546220
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.000000
.000000
.000000
.000000
.000000
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.915939
.881874
.095275
.035763
.139907
.109857
.996852
.035174
-0.
.295848
-1.
.337756
-1.
-2.

252387

540988

583038
118116
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.016840
.942278
.299192
.287065
.145825
.199508
-0.
-0.
-1.
-2.
-1.
.261259

299614
148905
657358
308206
330066

-1.448130
-2.532527
-0.753723
-1.298092
0.683412
1.172239
1.436749
2.522073
0.749948
-0.691578
-1.156530
-0.009778
1.095198
2.033995

SI-65

0.897412
1.511429
-0.491126
-0.937731
-1.250662
-2.334726
0.841301
-0.615767
1.019280
1.880876
-1.218184
-0.178463

OO0 O0OO0OO0ODODODOOO OO OO

[eNeleNeNeNo o X=R=N==)
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.395181
.226340
.509660
.078011
.165816
.163034
-1.
-1.
.109296
-2.
-1.
-1.

056417
071552

102103
072826
086124

.970199
.890472
.301380
.300005
.161444
.255600
-0.
-0.
-1.

335755
141532
610604

.436710
-1.
-2.

891662
290193

SI-66

-1.208174
-0.089651
1.040791
1.959680
0.749804
-0.711759
1.526396
2.611163
0.668933
-0.598928
-1.479096
-2.562632

SI-67

0.892785
1.498075
-0.481945
-0.902086
-1.265809
-2.348317
0.790221
-0.663817
1.136626
-1.118801
-2.099446
-0.086468
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.720345
.232909
.451187
.535637
.718347
.718347
-1.
-2.
-0.
.232909
.143822
-1.
.000000

451187
535637
720345

143822

¢

.103863
.156735
.254403
.245348
.956689
.898782
-0.
-0.
.388548
-1.
-2.

333981
182373

614953
247140

SI-68

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

SI-69

-1.284942
-2.368694
-0.521853
-0.960128
0.862895
1.505208
0.813808
-0.638409
-1.171286
1.115742
-0.101280
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.078185
.035809
.921510
.916825
.302124
.302124
.921510
.916825
.078185
.035809
.554690
.554690
.306189

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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.406069
.698575
.481856
.725217
.044395
.428441
.133657
.807626
.484561
.785201
.725217
.428441
.698575
.133657
.481856
.044395
.406069
.785201
.807626
.484561
.000000
.000000
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-1.557930
-1.840311
-2.549936
-0.840250
-3.211389
-3.350201
-1.188817
-3.996332
0.609876
.066677
-0.035089
-0.003485
1.226659
.552342
.645132
.908410
.402679
.338644
.762297
.426241
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SI-70

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

SI-71

.558366
.511352
.219974
.505213
.154675
.197894
.855344
.927725
.454109
.263745
.505213
.197894
.511352
.855344
.219974
.154675
.558366
.263745
.927725
.454109
.653872
.661728

-2.466489
-1.416133
1.252796
-0.423874
-1.087978
0.289971
0.969856
-1.834035
-0.466759
0.880031
1.725298
2.732813
-2.540637
-1.503540
-1.989347
-1.191000
0.367905
0.147665
2.233050
1.199464
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.000000
.000000
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.000000
.000000
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.626627
-0.
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-3.
.266667
-2.
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.007362
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-0.
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.342567
.730666
.954005
.364799
.313592
.632149
.348555
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457794
757343

827344
041901
419739

949454
623510

139931
154330
615109

.782008
.607360
.734863
.991240
.580111
.236320
.641684
.924430
.702986
.033081
.137644
.179547
.485911
.728541
.855444
.050347
.400699
.359917
.607924
.361348

SI-72

-2.662883
-1.619762
1.210583
-0.551794
-1.116348
0.078847
0.819828
2.247467
-0.518045
0.848663
1.628330
2.636086
-1.506720
-2.559004
-1.885330
-1.125948
0.508604
0.233273
2.287180
1.237935

SI-73

-1.558426
1.030209
-0.643399
-1.247724
0.012456
0.706718
0.234671
2.070341
-0.571544
0.811650
1.553828
2.561023
-2.585480
-1.526373
-1.825314
-1.096146
0.589831
0.277364
2.305496
1.246959

OO0 O0OO0OODO0ODODODODODODOOO0OODOOOOO

[eNeNeNeNeNoNoRe oo o Ro o NN N X=NeNo o)

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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SI1-74 SI-76
H .469879 0.000000 .570018 H .528968 -2.672800 0.000000
C —1-726383 0.000000 -514170 C —1.789690 -1.619693 0.000000
C -2.419614 0.000000 -1.249272 C -2.561397 1.247240 0.000000
C -0.726178 0.000000 0.535458 C -0.831310 -0.580222 0.000000
C -3.059550 0.000000 1.107228 C -3.056896 -1.067424 0.000000
C -3.400461 0.000000 -0.255695 C -3.391590 0.139586 0.000000
C -1.099272 0.000000 -0.822026 C -1.231263 0.791624 0.000000
H -3.848369 0.000000 1.854115 H -2.829515 2.297744 0.000000
H -4.447596 0.000000 -0.545218 C 0.621216 -0.547971 0.000000
H -2.668604 0.000000 -2.305273 C 3.282950 0.287152 0.000000
C 0.726178 0.000000 0.535458 C 1.637923 -1.510088 0.000000
C 3.400461 0.000000 -0.255695 C 0.973045 0.814677 0.000000
C 1.726383 0.000000 1.514170 C 2.285863 1.264148 0.000000
C 1.099272 0.000000 -0.822026 C 2.963803 -1.081163 0.000000
C 2.419614 0.000000 -1.249272 H 1.399929 -2.570159 0.000000
C 3.059550 0.000000 1.107228 H 2.516115 2.324346 0.000000
H 1.469879 0.000000 2.570018 H 3.764358 -1.815339 0.000000
H 2.668604 0.000000 -2.305273 H 4.325156 0.593586 0.000000
H 3.848369 0.000000 1.854115 o) -0.139349 1.627492 0.000000
H 4.447596 0.000000 -0.545218
[0} 0.000000 0.000000 -1.651381
SI1-77
SI-75

C 1.807598 -1.568551 0.000000

C 2.551130 1.057251 0.000000
H -1.619628 -2.468636 0.000000 c 0.740040 —0.676906 0.000000
C -1.863522 -1.409227 0.000000 c 3.002185 ~1.202952 0.000000
C -2.482899 1.296251 0.000000 c 3.557645 0.070945 0.000000
C -0.836766 -0.446060 0.000000 c 1.203597 0.670472 0.000000
C -3.222280 -1.026745 0.000000 H 4.612269 0.322350 0.000000
C -3.307626 0.351527 0.000000 H 2.811419 2.111137 0.000000
C -1.147035 0.944254 0.000000 c ~0.701973 ~0.605442 0.000000
H -4.035031 -1.742367 0.000000 C ~3.325323 0.331541 0.000000
C 0.614850 -0.497341 0.000000 c ~1.753220 ~1.530208 0.000000
C 3.319637 0.193470 0.000000 c ~0.997063 0.772779 0.000000
C 1.579545 -1.512130 0.000000 c -2.293134 1.270524 0.000000
C 1.041528 0.845664 0.000000 c ~3.059936 ~1.049408 0.000000
C 2.377046 1.222514 0.000000 H ~1.548767 ~2.596828 0.000000
C 2.926563 -1.155391 0.000000 H -2.483794 2.338548 0.000000
H 1.284173 -2.557742 0.000000 H ~3.889415 ~1.750694 0.000000
H 2.664282 2.268696 0.000000 H _4.355235 0.677063 0.000000
H 3.686304 -1.931795 0.000000 o 0.142717 1.546761 0.000000
H 4.376916 0.442846 0.000000
o -0.021946 1.723688 0.000000



SI-78
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SI-80

eotaR oty

.226895
—1.613205
-2.637744
-0.727675
-2.985508
-3.495678
-1.260639
-3.668824
-4.570227
-3.031679
.727675
.495678
.613205
.260639
.637744
.985508
.226895
.031679
.668824
.570227
.000000

[oR=:l=: 10 = R O N OO NN Ne N -1l oo No Ne e e M=
o

OB WWEFENNMNREFERFW

|
[ay

.357650
.741409
.687375
.832974
.136691
.427129
.308636
.838443
.622496
.405453
.478083
.196317
.580348
.855798
.063072
.003397
.513070
.484189
.015171

(o)==l =-HoNoNoNoNoNoN--HoNoNoNo Ne le -
| IR S Y O R |
OWrRWWONK

O WWKHFENNRFRFW

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

SI-79

-2.601631
-1.584285
0.963880
-0.501741
-1.397331
-0.043380
0.849324
-2.223007
-0.539796
-0.179173
-1.653516
0.753335
0.941713
-1.470575
-2.657769
1.942184
-2.335495
-0.050655
2.043391

|
NI—'NI—'OOI—‘OOI—'ONOOD—‘OOD—‘N

[}
=]

[eNeleNeNeNeNoNoNoE-Neo oo E-NeoNeo NoXe

.670699

.654878
.973243
.566358
.430923
.123581
.742513
.275472
.037067
.985564
.566358
.123581
.654878
.742513
.973243
.430923
.670699
.985564
.275472
.037067
.982579

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.214968
—1.627211
-2.782503
-0.807902
-2.959218
-3.454001
-1.389083
-3.209600
.648425
.401613
.569032
.140315
.508825
.933307
.217051
.869199
.642969
.470353
.157962

nomEmmIE@QaaaaIEZaoaNQnm
o

O WNEFEFNNRFRFEFW

¢

.148661
.737324
.670496
.341626
.617089
.904453
.712814

4.694582
-0.729483
-3.461715
-1.187752
-1.662719
-3.020456
-2.552387
-1.312584
-3.747817
-2.897880
-4.526801

0.135115

oONWKHEEFENW

[oQ=:=: 10 =: R o NoNoNoNoNoN:-NoNoNoNo Ne NN |

-2.797946
-1.794139
0.914266
-0.633179
-1.442144
-0.291011
0.673838
1.911812
-0.577914
-0.046923
-1.637680
0.745623
1.021479
-1.369814
-2.665795
2.046274
-2.192214
0.148223
1.947166

SI-81

-1.792929
-0.786708
1.694962
-0.602029
0.313670
1.504900
0.684565
0.193006
0.615627
0.035609
-0.720822
1.663470
1.369466
-1.018854
2.692203
2.176234
-2.048700
-0.179026
-1.896938

OOOOOOOOOOOOOOOOOOO

[eNeNeNeNeNoNoNoNe oo ReNe o Neo o XN N}

.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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anaoa@mnTmooaaNzamaix

e gt

.273607
.298311
.172187
.140894
.064605
.118224
.202828
.097861
.353649
.111151
.292357
.423259
.370354
.402059
.324895

HFONMNORFRFRFEFEFNMDW

| IS S N E N B |
P WNWEFENDRFEW

C

NOORFRFEFNMDW

-1

.397968
.421728
.289647
.263204
.189343
.012125
.325518
.029192
.235014
.236056
.167263
.415297
.242434
.366133
.399171
.339302
.205510

.417249
.403627
.430072
.314497
.998660
.022956
.188102
-0.
-1.
.043932
.400907
-2.
-2.
-3.
-1.

103528
248049

340455
586128
558922
394818

SI-82

-1

1

-1

-2

1

.132760
-0.
-2.
-1.

657021
484344
396797

.425076
-0.
0.
0.
.407397
1.
2.
-0.
.495141
-1.
0.
.263974
1.

729011
757952
703234

357068
490006
698458

224392
718935

405089

SI-83*

== o

.961824
.572153
.496043
.416405
.399473
.850361
.826205
.601221
.449976
.500474
.319381
.860831
.523333
.003239
.233572

[=NeNeloNeNeoNoRE=N=No oo NN Ne N

OO0 O0OO0ODO0OO0ODODODOOOO O OO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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ol Nol: ol -HoNol::Hol: - NoNoNe]

-1

-2

HF R WNhDWN

.055910
.112972
-1.

410008

.463581
-2.
-3.
.314304
.209675
.257633
.333307
.291819
.301847
.231527
.082229
.026118

588578
569143

SI-84*

-1.
-0.
-2.
.394033
1.
-0.
0.
0.
-1.
1.

-1

2

1

130427
653102
481141

424177
738278
760261
712555
472098
362296

.555496
-0.
-2.

0.
.472043

622197
558288
637523

SI-85*

O NRF OO

-1

-1

N ==

.829680
.620670
.228747
.315583
.492763
.956477
-0.
.449707
-1.
-0.
.190380
.740025
.300861
.381434
.467479

883432

441671
672745

[=NeleNeNeNoNoNoX=E-NeoloNoNo]

=Nl NeNoNoNoX=E-NeooNNo]

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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[
HHREERERONOKRRKRNW

| IS S S B B |
FWNhWERFEN

o FFEFNMDW

Ty

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.401837
.421846
.335556
.276440
.263171
.011285
.430161
.004925
.229482
.226258
.281951
.415324
.228436
.360750
.419481
.366202
.231929

(®

.418129
.400143
.479029
.328803
.073706
.026003
.287943
.129129
.238554
.465314
.011767
.337942
.605061
.582128
.419465

SI-86

-1.081834
-0.609449
-2.457244
-1.371833
1.362652
-0.729664
0.752978
0.698560
-1.421080
2.481035
2.453830
-0.721022
-2.508320
-1.256924
0.696898
1.229866
1.393511

SI-87

-0.899305
-0.515560
-2.459477
-1.384884
1.354517
-0.847164
0.838184
0.596922
-1.463739
2.303191
2.443502
-0.887740
0.490114
0.960483
1.216205

[=NelNeleleoNeoNo NN o Ne XN Ne N

[=NelNeNeNeNoNoNoX=E-NeoloNeNo]

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

Goetz et al.: Hetarynes — Supporting Information — S49

aoa@maoa@DTmoazoooma:m

aAa@DZa@noazaonama:m

o FFEFDNMDW

-1

FONMNORFRFFEFEFNMDW

| I O N B |
FNWRFENRF

.277555
.298317
.217425
.154243
.139407
.116526
.304568
-0.
-1.
-1.
.158811
-2.
-1.
-2.

123853
348095
355378

423556
348932
425388

.353123

.234784
.300314
.072528
.094174
.322047
.116936
.428309
.023887
.410314
.434090
.594889
.459113
.571257
.334830
.237819

SI-88

-1.078799
-0.605472
-2.453808
-1.369028
1.366411
-0.735179
0.755110
0.706896
-1.485332
2.542461
2.456980
-0.646194
-2.570917
0.614874
1.456569

SI-89

-1.254043
-0.697139
-2.452058
-1.365462
1.375600
-0.628660
0.655064
0.815896
-1.246693
2.458868
-0.518075
-2.333282
-0.990818
0.860290
1.439887

[=NeleNeNeNoNoNoX=E-NeooNoNo]

[=NeloNeNeNoNoNoX=E-NeoloNoNo]

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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SI-92

R

.684733
.415792
.328591
.328591
.708706
.684733
.708706
.411033
.498073
.415792
.708236
.498073
.241026
.708236
.241026
.411033

¢

.428991
.524818
.351013
.104919
.029588
.302373
.121971
.221220
.457889
.094269
.317972
.589973
.569039
.406420

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

SI-91

0.572514
2.403585
1.329811
-1.331009
0.821632
-0.784230
-0.608910
1.461669
-2.317812
-2.420321
0.878146
-0.495059
-0.961497
-1.231502

[
H R ERERONORRRN

-1

-1

OO OO O0ODODODOOOO O OO

.437193
.368043
.292434
.292434
.010185
.437193
.010185
.218437
.213840
.368043
-2.

405560

.213840
-3.
-2.
-3.

352364
405560
352364

.218437

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

anaoa@Dn@DnaQa@DITZTOOOa=z2z2a0n
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-1.
-0.

-1

1.
-0.
0.
0.
-1.
1.

2

-0.
-2.
-1.
0.
1.
1.

NORFFEFNW

-0.
-1.

-1

-2.
-2.
-3.
-1.

255283 0.000000 3
710773 0.000000 2
.421038 0.000000 1
421038 0.000000 1
715519 0.000000 0
710773 0.000000 2
715519 0.000000 0
411356 0.000000 -1
255283 0.000000 3
.496704 0.000000 -1
709419 0.000000 -2
496704 0.000000 -1
242586 0.000000 -3
709419 0.000000 -2
242586 0.000000 -3
411356 0.000000 -1
SI-93

¢

.307889 -1.083631 0
.320531 -0.624601 0
.278136 -1.435032 0
.021570 1.395554 0
.066086 -0.843944 0
.191603 0.786220 0
085749 0.607475 0
197806 -1.462999 0
.080149 1.415510 0
.394995 2.318250 0
291653 -0.875246 0
557850 0.504885 0
537787 0.969700 0
378059 1.232518 0

.262032
.318524
.210595
.210595
.041912
.318524
.041912
.194109
.262032
.166927
.378726
.166927
.325439
.378726
.325439
.194109

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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NORFRRFRFEFEFDNMDW

-1

-1

-1

o FFDMNMDW

-2

By R

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.408599
.400512
.388440
.292219
.183361
.024125
.342322
.030287
.218420
-1.
-2.
.222203
-3.
-2.
-3.
.202109

162482
396461

346523

389590
334133

¢

.416761
.381642
.514636
.338912
.022967
.039957
.223219
.080222
-1.
-1.

233589
357451

.318817
-2.
.525908
-1.

556167

362401

SI-94

-0.952523
-0.548089
-2.446626
-1.363623
1.415075
-0.748159
0.814153
0.679226
-1.436745
2.471520
-0.726522
-2.524015
-1.253795
0.694691
1.231295
1.386830

SI-95

-0.805337
-0.476186
-2.451921
-1.380938
1.392172
-0.855469
0.873609
0.591533
-1.450314
2.327811
-0.848537
0.539704
1.024959
1.242210

OO0 000D ODODOODODODOOOO O
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.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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-2
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.285121
.277642
.274360
.170842
.058515
.104557
.218649
-0.
-1.
-1.
.403834
-1.
-2.

096810
335268
295127

344068
389711

.324087

.258220
.294345
.120221
.112918
.268252
.097158
.368116
.067644
.393745
.567033
.448770
.549118
.292350
.191948

SI-96

-0.943776
-0.538150
-2.438638
-1.356664
1.420212
-0.754936
0.821097
0.689897
-1.502452
2.535149
-0.654389
-2.588241
0.607394
1.451646

SI-97

-1.146578
-0.645952
-2.447307
-1.360253
1.424279
-0.642064
0.709396
0.803406
-1.254167
-0.512434
-2.340464
-0.973019
0.865855
1.436991

OO O0OO0OO0ODODODOOOO O OO

[eNeNeNeNeNo oo E=R-NeoNo o]

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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NORFRFRFEFEFEN

-1

R el

.419423
.329072
.276642
.232388
.013134
.324563
.046140
.230616
.273771
.134442
.403720
.242368
.360644
.372885
.310067
.177286

¢

.417448
.490093
.341055
.047481
.035619
.201692
-0.
-1.
.098095
.366851
-2.
-2.
-3.
-1.

079018
229502

312265
554131
526063
362174

SI-98

0.703643
2.448766
1.358493
-1.388762
0.714328
-0.656766
-0.711585
1.394610
-1.189211
-2.513585
0.674163
2.482108
1.188236
-0.744430
-1.294576
-1.429091

SI-99

0.598340
2.442506
1.363459
-1.380239
0.827823
-0.743338
-0.616926
1.440536
-1.360100
-2.346654
0.833686
-0.549768
-1.031408
-1.261047

OO0 O0OO0OO0ODODO0ODODODODODODOOO OO

OO O0OO0OO0OODODOOOO O OO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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[eNeN::NeoR--N:NeNe NeNe R~ e N=:i-1

aoa@mTDaoa@mnooazam=z

| I Y N B | | |
FNWRFRFNWRFRFONORFFEFEFEDN

.292893
.206827
.151719
.108530
.118077
.202615
.079925
.352096
.150651
.254360
.409589
.377981
.377907
.295247

.290669
.058326
.093079
.299844
.112958
.323221
.074261
.408460
.315732
.578685
.470895
.565127
.284570
.178931

SI-100

.702878
.449212
.359659
.385410
.723609
.654685
.720401
.455721
.188561
.580608
.591516
.541560
.668944
.497587

SI-101

[ |
HOOOKKFENO

-1

.794314
.440526
.350215
.396501
.606348
.562729
.834698
.210654
-1.
.460378
.296829
.910657
-0.
.477238

008292

911392

[eNeNeNeNeNoRoEeNeo oo RoE=Ne=]

OO0 O0OO0OO0ODO0ODODOOO OO OO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



mImEomIEDz000000@

mmmzZao0a0a0n0an

mmIEmZzZ2ao0a0naan

-0.
-0.
-1.

-2.
-1.

SI-102
¢
.157893 0.000000 -1.
.198748 0.000000 -0.
.142285 0.000000 0.
.142285 0.000000 0.
.000000 0.000000 -1.
.198748 0.000000 -0.
.000000 0.000000 1.
.059750 0.000000 1.
.000000 0.000000 -2.
.157893 0.000000 -1.
.059750 0.000000 1.
SI-103*
¢
.676457 -1.197022 0.
662355 1.034551 -0.
.414698 -0.020590 0.
580771 -1.253776 0.
426420 -0.165545 -0.
.667732 1.100300 0.
.494944 0.077167 0.
511276 -0.152871 -0.
187450 1.987886 -0.
SI-104*
.135156 -1.533551 0
.345784 1.244114 0
.890673 -0.774999 0
.233202 -0.626745 0
.966903 0.763711 0
.419451 0.373928 0
.265024 -0.978229 0
.785211 1.477501 0
.591922 2.300797 0

180546
670841
724114
724114
383231
670841
422944
311063
470159
180546
311063

000000
000000
000000
000000
000000
000000
000000
000000
000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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mmZzZ2ao0a00z2a0 momITmZzZao00anz 0

mImEomEmz00002

NOMNOHFHR OO

1

2

¢

.272030
.692022
0.
.323035
0.
.323035
.668236
.407245
1.

668236

692022

272030

.407245

.117577
.299202
.922600
.229094
.915223
.418118
.265535
.709610

®

.199190
.184475
.000000
.184475
.000000
.199190
.000000
.154491
.000000
.154491

SI-105

[=NeNeNeNeNeNoNe Ne No

-1.
.296307
-0.
-0.
.763998
.433400
-0.
.506570

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

SI-106*

478973

732774
631346

965902

SI1-107

[=NeNeNeNeNeNeNeNe No

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

[=NeleleNeNe Ne N

-0.
.621298
-1.
.621298
.355217
-0.
-2.
.116389
.440526
.116389

.095067
.176795
-1.
-0.
.176795
-0.
-1.
.156040
.095067
-0.

236408
071790

071790
236408

156040

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

717565

310466

717565
398906



mmzaoaoa0az

mao@Dnaozmaozz

Zzomaoaoazz

-1

N ==

-0.
-1.
.986513
.335869
.866903
.571995
.314896

=)

.435253
-1.
.471585
.760700
-0.
-0.
.849694
-2.

284055
399142
827504

365797

C

.309867
-0.
.242058
-2.
.359476
.912431
.676803
.245564
.276995

972326

297332

445087
308825

SI-108*

.140692
.349476
.148780
.927724
.467007
.924569
.164927
.467080

SI-109

.351235
.974817
.333445
.594740
.344298
.958465
.733967
.400409
.743015

SI-110*

-1

.139143
-0.
.268868
.132744
-0.
-1.
.362946

183672

934152
755687

[=NeNeNeNeNeNe ol

[=NeNeNeNeNeoNeo XK=}

[=NeNeeNeNe N

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
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[eN::Nol:l-=:Neol: i Nolol-NoNoNoNe]

[ol::Nel:l-:Heol: - NoNoNoNo I~-NoN-:: e

ONOFHKEFEN

-2

NORFRKFEFEFEDN

-1

-1

¢

.219409
.327756
.406472
.068078
.568554
.136103
-1.
-1.
.484683
.353972
-1.
.325587
-2.
-3.
-1.

205972
024487
249468
289680

209651
072901

¢

.590094
.357111
.385378
.355722
.131146
.219051
.125626
-1.
-1.
-2.
.140714
-3.
-2.
-3.
.085864

123746
046941
302089

254470
282441
219672

SI-111%

-1

-1

.648498
.540945
.279447
.825752
-0.
-0.
.446606
-2.
-2.
.682779
.530929
.169880
-0.
.310242
-1.

588586
628110

461973
363538

732553

375653

SI-112%

.696050
.504052
.412744
.439809
.699234
.537614
.741212
.360860
.543485
.644159
.447959
.166586
.769222
.318718
.459104

[=NeleNeNeNoNoNoX=R-NeooNoNo]

[=NeNelNeNeNoNoNo =R NN

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



[el::Nol-:l-:Nol: i NoNoNoNoR-o N

mzZIoaoa@maoamnomnomzaoannaon

HFOMNMNOKFFEN

-1

-1

¢

.368529
.272111
.369827
.002986
.506137
.163534
.287564
.442036
-0.
-2.
.385406
-3.
-2.
-3.
.018731

908012
400429

393269
263332
154208

¢

-2

= WN e

.230276
-2.
.213823
-0.
.130521
-0.
-0.
-3.
.974998
.580445
.927976
.355903
.432095
.550578
.883932

054906
965082
921272

991476
102720

SI-113*

-1

.844729
.439458
.237788
.850930
.561910
.610496
.420407
.111603
.475342
.604602
.501318
.045552
-0.
-1.
.396068

802357
424233

SI-114

-0.

0.
.730457
-1.
-0.
.453814
-2.
.137368
.336866
.168476
2.
.039413
-0.
-1.
-2.

-1

696663
754076

413316
653822

500268

191541

065055
087682
039099

[=NeleleNeNoNo o X=Xl No]

[=NeNelNeNeNoNoNoE=R-NeoN NNl

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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[e el IR~fi=:l::18:: 1 - o NoNo NoNe]

maQa@Dnaoa@mDzaonamnaonz

= NN

| I R IO B | [
HFHRFWNRRRNRROOR

Q

.334735
-1.
.271660
-0.
-2.
-0.
-0.
-2.
.922370
.691303
.032637
.426746
.670483

994956

844965
034777
867403
849428
992862

.095429
.105352
.111323
.047538
.079406
.283914
.957563
.440287
.781095
.236263
.313584
.455742
.801501

SI-115%

-0.
.769108
.817973
-1.
-0.
.488266
.453892
-1.
.337676
-1.
.970029
.137697
.139575

-2

-1

637410

366450
633197

143499

019594

SI-116*

-1.
.780094
.659624
.514768
.424314
.686258
.550586
.028483
.977379
.097876
.004158
.230076
.253219

475247

OO0 O0OO0OO0ODO0ODO0ODODOOO OO

OO0 O0OO0OO0OODODODOOO OO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



maQa@DnQa@mzaoamaoaoaonz

mzZoaoa@maoamnoDnomzaoannaon

.108932
.081719
.235139
.958404
.028711
.193633
.242311
.579309
.989117
.279855
.360710
.411282
.678195

¢

-1

= WN e

.237122
-2.
-1.
.237607
-0.
-2.
-1.
.003803
.095074
.610533
.980328
.374305
.448993
.550398
.868315

126241
010976

964924
164926
075091

SI-117%

.263614
.649267
.795272
.492901
.828673
.069493
.550828
.066272
.987282
.128648
.121433
.189111
.235929

SI-118

-0.
.631638
-1.
.681812
.394690
-0.
-2.
.480355
.127398
-1.
-2.
-0.
.089807
.088577
.045407

739323

382750

719978
470782

163031
179039
028196

OO0 O0OO0OO0DO0ODO0ODOOOOOO

[=NeNelNeNeNoNoNo =R NNl

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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[eNel:IR~i=:l:: 18-l - Ao NoNo NoNe]

maQa@DnQa@mzaonnoaoanm=z

-1

= NN

.307605
-2.
-0.
.342758
.848836
-2.
.020428
-0.
-2.
.689597
.019648
.444439
.706425

021863

939620

080493

879578
983037

.292795
.309106
.159935
.103849
.168611
.990732
.897331
.499383
.846775
.269545
.348754
.460438
.794613

SI-119%

.811172
.601077
.437209
.636521
.355799
.745097
.522678
.441952
.111210
.037565
.991226
.113987
.121603

SI-120*

.527054
.376001
.301315
.687956
.761129
.579676
.679947
.094062
.041348
.058273
.008510
.161770
.190058

OO0 O0OO0OO0ODO0ODO0ODOOOOOO

OO0 O0OO0OO0ODO0ODO0ODO0OOOOOO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



mzZonaoamaoamnomomzaoanaoaaon
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SI-121
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SI-123*

o

.239074 -0.660636 0
.151077 0.590284 0
.958599 -1.381362 0
.233750 0.760409 0
.019978 1.394896 0
.136319 -0.762910 0
.969844 -2.471685 0
.110560 2.477540 0
.140356 1.043559 0
.603630 1.184029 0
.974029 2.199795 0
.371201 0.046624 0
.447066 -0.063353 0
.558234 -1.068121 0
.879042 -2.023816 0
SI-122%
.353290 -0.616104 0
.059942 0.611563 0
.831773 -1.345538 0
.308370 0.832495 0
.945058 1.446416 0
.020290 -0.735924 0
.833203 -2.435972 0
.053480 2.526318 0
.056917 1.047224 0
.710503 -1.011424 0
.048455 -1.962186 0
.448622 0.142584 0
.700598 1.146030 0

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

mmZomaz@maoanzaoananan

Zomaoa@nQa@DnID@omnzaonon0n0an

-1.
-1.

-2.

-1

-2.
-0.

-1

-3.

R WNN

038406
109882
.192756
.922542
.272224
.113448
.583013
.008465
.280653
.348595
.410176
.687213
.202753

¢

.230554
026743
.210803
.016858
153682
859326
.096418
144799
.918579
.609221
.000646
.354638
.427922
.518354

-1.

1.
-0.
-0.
.574340
.612593
.170680
.163826
.012360
.184304
.082257
.051610
.378347

566237
296712
836651
654279

SI-124

-0.
.788279
.647319
.416536
-0.
.440051
.500813
-1.
.412297
-1.
.183693
-0.
.105746
.076530

-1

-2

-2

778267

613794

057330

175558

024150

OO0 00O ODODOO0OO OO

[eNeNeNeNeoNoRoEeNeoNeo o Re NN

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



[e el IR~Ji:::: 181~ oNo No o Ne]

mZIoaoa@maoaz@maoanoaoanzao

0.312378

-1

.920405

0.328864
-0.938451

-2.

064735

-0.729000

-1.

-2.

=N e

038237
.060738
795597
.674593
.967430
.444261
.707645

(&

.019176
.050878

0.244872

.097846
.214404

0.082766

.134990
.644940
.125966
.280057
.337531
.354262
.558631

SI-125%

L3 G

-0.
0.
0.

-1.

-0.

.369626

-2.

-1.
1.

1

1

-1

862952
750632
599645
472290
643167

553506
074774
395573

.022945

1.
-0.
.133365

989524
115915

SI-126*

.452085
.256190
.887963
.811925
.583929
.560812
.156764
.156716
.124038
.062048
.285476
.085585
.073267

OO0 O0OO0ODO0OO0ODODODOOO OO

[eeoNeoNeoNeoNolo RN NN Re X}

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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mzZIoamaooaononozaom

mzaoa@mnIDoDmoooaoaon:m

-1.
-1.
-1.

0.
-2.
-1.

0.
.492099
.883025
.240546
.313407
.402852
.687295

= WN - e

-2

N =N

169342
136286
017741
106311
296932
947303
106942

¢

.955078
-0.
-0.
.322385
-2.
.028162
.357380
-3.
-2.
.789165
.722783
.467265
.711292
.039132

909617
815439

073912

038443
956693

SI-127%

-2.
-1.
1.
-0.
-0.
0.
0.
.124699
-2.
0.
.153575
.129968
.097619

-1

0
1
2

513799
424670
479876
738579
617256
603517
699308

132787
021295

SI-128%*

.566511
.481663
.378124
.824155
.716482
.688590
.627621
.216179
.252455
.465238
.122336
.117525
.029816
.983915

[eNeNeNeNeoNo o R-E-N=NeNo N}

[=NeleNeNeNeo o X=NeeoNeNo]

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



onNMAammITmOaQNQQm

naoaQEmIEo@mOOOQQQOE

-0.
-0.
-0.
.350708
-2.
.051223
.342923
-2.
-3.
-0.
.761283
.308303
.704096

-2

-0.
-0.
.392755
.127610
-2.
.455617
-0.
-3.
-3.
.563706
.235789
.349911
.907628

-1

-2

-1

¢

724179
779898
891210

000793
925831

019246
945538

¢

781308
946336

238145

091589

089165
472987

SI-129%

.503237
.419684
.451392
.631449
.731184
.670032
.802267
.300189
.163074
.535235
.204392
.091222
.098421

SI-130*

.472060
.397504
.415172
.513042
.870921
.516903
.902841
.545876
.897167
.486914
.399299
.833143
.862472

OO0 O0OO0ODO0OO0ODODODOOOOO

OO OO0 OO0OO0OOOOoO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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[N oNoN-:NoNe] nomoa@DaQ@mQIEaQ

nomaoa@maoann

=)

N

-1.

-1

-2.

N = O

-0.

-1

-2.

H OONKFEOHRK

SI-131

L

.714739 0.000000 1
.319482 0.000000 2
.243534 0.000000 0
.284636 0.000000 -0
.714739 0.000000 1
319482 0.000000 2
.243534 0.000000 0
284636 0.000000 -0
.000000 0.000000 -1
SI-132*
g&g
.637374 0.000000 1.
.278310 0.000000 0.
.319786 0.000000 -0.
637374 0.000000 1.
.278310 0.000000 0.
319786 0.000000 -0.
.000000 0.000000 -1.
SI-133*
.000778 0.834889 0
.104263 1.438999 0
.410095 -0.512513 0
.404679 -0.933919 0
.204330 -1.171916 0
.021088 -2.241119 0
.125938 0.017570 0

.267680
.168299
.006768
.286596
.267680
.168299
.006768
.286596
.204293

363027
167900
124165
363027
167900
124165
069113

.000000
.000000
.000000
.000000
.000000
.000000
.000000



[ol::Neol:-:Neol: - NoNoR-oR-oNe]

ozmaoa@XAamoaITama

NORFREFEDN

-1

-1

-1

e

.233494
.338159
.325421
.067390
.517138
.160747
.210548
-0.
-2.

962415
343633

.267741
-3.
-2.
-3.
.043028

322985
259078
174344

C

.280947
.918779
.101829
.597909
.833941
.918331
.120860
.632488
.262173
.885962
.975369
.249704

SI-134

0.
1.
.322381

0.
-0.
-0.
.453755
-2.

0.
.537312

1.
-0.
-1.

-1

1

2

-1

594894
485057

840391
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672738
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.383753
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048993
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357905

974435
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-1.
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.189921
-0.
0.
-0.
.880521
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-0.
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1
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076263
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957630
394400

023682
021130
125613
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.271657
.138350
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.068814
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.161617
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.089245 0.745491 0
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410275 -0.022979 0
492191 0.005952 0
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818780 2.147461 0
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914526 -2.157179 0
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.841256
.021405
.971623
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.940124
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.746478

975691
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855118
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652384
340495
418844
646621
988984

.342787
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429028
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.140749
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.376427
.486269
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.486800
.569923
.762776
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.148650
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.024387
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.965470
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-1.
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.027863
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.316505
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.233930
.280910

.157990
.099548
.094437
.128015
.154797
.902468
.503354
.986664
.816807
.157881
.406336
.277695
.204704

SI-149

0.
0.
-0.
.519544
-0.
1.
2.
0.
1.
-1.
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0.
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967358
903983
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179469
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544089
199983
069572
014291
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368099
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.120971
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-0.
.956213
.293047
.641704
.072389
.418821
.592483
.875013

896857
797350
085499
006823

079138
953930

SI-151
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.938155
.414566
.815954
.213007
.294112
.681005
.452730
.737198
.103545
.188949
.229426
.065376
.047320

SI-152
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.382125
.461452
-0.
-1.
0.
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1.429067
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0
1
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.187801
.291218

138051
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673980

.093747
.088443
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.155528
.035868
.913654
-0.
-0.
-1.
.938430
-2.
-1.
-1.

144879
159761
509063

285795
457653
744624

SI-153
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-0.
.166020
.202665
-0.
0.
.977671
0.
-0.
-0.
.205048
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1
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472035
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981945
756956
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-0.
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.087085
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115384
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294799
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030864
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.774939
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713263
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406472
802570
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.833957
.153631
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.079497
.324416
.342834
.261706
.322210
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.240345
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045979
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-0.
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479883
698476
248406
721730

1.251498
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.652219
.018977
.019369
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.233081
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.418311
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.461962
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421582
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.237113
.090481
.079827
.970949
.889313
.348238
.414793
.583078
143814
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.280658
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.562072
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274629
301904
668009
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¢
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.241310
.982415
.901625
.328865
.095716
.050098
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.257364
.330590
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265589
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.793614
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.161859
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358178
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SI-165
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.046425
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SI-166

-0.
0.
-1.
-0.
1.
0.
0.265799
1.056289
0.
0

1

2

945109
665755
469555
744625
222595
158621

407950

.808164
.210712
.291854

[eNeNeNeNeNoRo RN NoRoE=N=]

OO0 O0OO0OO0OO0ODODOOO0O O

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



ZZzomaozao@maoaoaoman

aQzZoOmazz@onaoaamaa

= NNOO

-0.

-1

-2.

-1.
-0.

.996719
.857413
.124548
.059041
.048568
.069729
179894
.451978
136042
.217871
417132
149538

¢

.245510
.217060
.351616
.066621
.021002
.149238
.651043
.197159
.267113
.360342
.952491
.877698

SI-167

I

1

1

.436848
2.
0.
0.
1.
2.
0.
.155312
0.
0.
1.
0.

510473
671518
589892
494896
576914
756439

009071
050972
134627
660102

SI-168

HORFROOHFHONKFOOO

.471106
.947429
.851251
.195283
.277273
.561372
.100422
.140810
.302915
.177018
.899236
.520328

[eNeNeNeNeoNo oo =R

[eNeNeNeNeoNo oo =R

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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maQazZomaoamamnaoamaonzz

Zomnaoazzaomnaoa@maonan

-0.
.528803
.287842
.971174
.985892
.113174
.086378
.041803
.948787
.835344
.705507
.369981
.650290
.031127

UL [
NHFEFNOONMDNMNWDNOOOLRK

312396

.799113
.922355
.303681
.312265
.175378
.267854
.153101
.340737
.293618
.700893
.189326
.343772

SI-169

HFONRFORFO

-1

.663455
.209701
.737217
.392243
.476231
.636345
.116966
-0.
.387469
-1.
-2.
.132227
-0.
-1.

793156

426172
501926

969331
980297

SI-170

.488208
.969747
.390987
.784635
.191886
.273016
.654300
.237853
.254317
.922440
-1.
.759734

885126

[=NeleNeNeNe o X=NeeeNe N

[eNeleNeNeNo o XN

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



Zomaoazzaomnaoaoaaoma

Zomaoazzooaoa@xmamao

R NDNORF

-1
-2

= WN e

-2

.004028
.878496
.130731
.067297
.074016
.097377
-0.
.421628
.238466
-1.
-1.
-0.

172013

491847
855810
159721

C

.073968
.056947
.244588
.217280
.951331
.879681
-0.
-1.
.313454
-1.
-1.
-0.

356122
641132

443138
686337
157998

SI-171

.458906
.535217
.705787
.561331
.471575
.553605
.741767
.179615
.083525
.001379
-2.
.677464

018561

SI-172

.217013
.301013
.490724
.964810
.885237
.504838
.833775
.106344
.091849
.075273
.128178
.591533

OO0 O0OO0OO0ODO0ODODOOO OO

OO0 O0OO0ODO0OO0ODO0OOOO0O O

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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mIQaI@DaQamaoazaoaamanaoamaz

==l ol Mol ol -NoNoN: NoNoNe!

C

U
N =

R WNWNDRFEO

HFOOFFEFDNN

-2

-1

.154884
.292941
.199960
.403481
.383432
.250124
.277887
.000000
.000000
.154884
.292941
.199960
.403481
.383432
.250124
.277887

.179473
.575007
.372017
.353123
.114542
.082499
.309613
-1.
-1.
.295842
-3.
-2.
-3.
.040565

142812
182862

275712
188685
089837

SI-173

[eNeNeoNeNeoNoE-ReNeoNeo =X N Ne NN

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

SI-174

.551313
.678067
.400887
.492578
.698772
.745265
.442627
.347742
.434363
.592862
.059831
.815690
.426983
.476687

[=NeleNeNeNo oo E=R-NeoNoNa]

.426752
.763537
.368311
.651109
.118662
.397122
.484697
.729176
.704072
.426752
.763537
.368311
.651109
.118662
.397122
.484697

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



ZoIomaoamnaoa@maazomaonnnan

maoazZomaoazaooaoamamnaomaz

C

-0.

0.
-1.
-2.
.477043
-3.
-1.

1.
.418896
.383926
.400047
.155276
.006206
.965380

-2

OCWNhWN -

-1.
.310244
-3.
-2.
-3.
-1.
-1.

0.
-0.
.268634
.338537
.225360
.210763
.395796
.404044
.389750

-2

1

WNNRFERFE =

135225
005487
258679
348442

413194
343943
300047

175124

222503
402088
379014
247427
274463
000989
023480

SI-175

.614459
.849724
.446855
.839843
.570158
.120024
.243171
.407052
.485980
.557776
.940117
.838152
.518665
.408175

SI-176

-1.
-0.
.340168
0.
1.147830
1.418035
2.505071
0.
0

1

-1

412317
744550

673410

742794

.682445
.376671
2.
-1.
-2.
-0.
0.
1.

461550
366736
455733
763815
598474
058630

[eNeNeNeNeNo oo XN No]

[eNeleooNo RN E=NeoNe NN Ne N

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

Goetz et al.: Hetarynes — Supporting Information — S70

AaraoazoaoaoaEDaonaz

maoazZ@omaoazmaoaonooamaz

NHFE P OORK

2.

-1
-1
-2
-2
-3
-1
-1

OO L NWNK

-1.

-1

-2.

-2.

-1

-0.

.339261
.117448
.114503
.365686
.338453
.201736
559712
.109823
.095363
.280748
.293911
.280189
.159155
.237216

.359917
.495572
.433860
.345574
.255019
.009583
.159898
318187
.481875
378802
.400673
250990
.035981
943483

SI1-177

-2

.434591
.722607
-0.
-1.
-2.
.531017
-0.
.421606
.509936
.812127
-0.
-1.
-1.
.413502

711029
434724
525315

707287

544911
002868
329640

SI-178

LR o e

-1

1

0
-0
-1

.221453
-0.
-1.
0.
.466392
0.862474
0.589244
1.
2
0

544438
089257
861235

382769

.455198
.500092
.872531
.851694
.362409
-2.

446675

[eNeNeNeNeNo oo E=R-NeoNeNo]

[=NeleNeNeNo o X=NeNeoNeNo]

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



maoazZonaoana@mamamaz

maoazZomaoazmaooaoa@mamnaomaz

-1.
-2.
-3.
-2.
-3.
.255658
.281894
-0.
-0.
.237192
.263061
.387727
.363965
.409610
.250170
.278605

-1
-1

1

HFFEFNWNDRF

C

.008693
.173070
.055505
.333533
.334112
.220098
.293081
.062907
.110568
.322258
.197871
.538707
.375810
.419286

171314
306763
216767
410319
389701

010139
017733

SI-179

.391635
.776085
.414734
.634640
.057552
.442620
.525718
.838485
.611355
.551503
.640632
.597680
.282466
.366741

SI-180

-1.
-0.
.376704
0.
1.

-1

1
2

-1

446884
776897

639398
107932

.384987
.472367
0.
-0.
.374213
-2.
-0.
-1.
0.
1.
2.

710558
716075

458998
618649
098290
744349
368037
458976

OO0 OO0 O0ODODOOO OO OO

OO0 O0OO0OO0ODODODOOO0OOODOOOOO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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mQaI@DQazI-aoaamaoaonz

maQa@DnoazIoaonoaoannamaz

NP OORK

2
-1
-1
-2
-2
-3
-1
-1

O NWNH

-1

-1.
-2.
-2.
-3.
-1.
-0.

.336936
.117373
.132589
.382621
.361667
.576400
.206974
.134321
.172095
.292382
.270049
.243992
.117544
.144709

.352727
.488181
.425158
.346559
.258359
.003500
.150323
.308058
432670
404292
261969
191493
052036
999305

SI-181

.463848
.750891
.684685
.400501
.491415
.667756
.564489
.327858
.417467
.696347
.660929
.144963
.422550
.506749

SI-182

e ol

-1

1

1

-1

.257358
-0.
-1.

0.
.436726

0.
-0.
.374364

2.

0.
-0.
.276147
-1.
-2.

577518
125372
826625

830403
623935

455927
639628
711315

372940
456316

[eNeNeNeNeNoRo RN Neo o Re NN

OO OO O0ODODODOOOO O OO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



aazmaoa@mnoa@maoamnoaoanz

mIaQaI@DQa@maoazaoaamanaoamaz

NWNRFE PP OORK

| I O N B |
FNNRFE PP W

-1.
.309995
-3.
-2.
-3.
.219162
-1.

0.
-0.

1.
.309995
.229130
.385144
.355940
.219162
.206125

-2

-1

HF R WNhDWN

i

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.170209
.023223
.117177
.094334
.067720
.288064
.238671
.265419
.208275
.390478
.469945
.551379
.194239
.282596

183714

229130
385144
355940

206125
019659
019659
183714

SI-183

-1.
-0.
0.
1.

473559
830701
625558
362419

.449708
.681068
.205215
.736256
.282916
.269830
.354191
.579136
.661915
.527698

SI-184

.425847
.740590
.325859
.676573
.163540
.404807
.490659
.714465
.714465
.425847
.740590
.325859
.676573
.163540
.404807
.490659

[=NeleNeNeNe o -X=NeoeNeNe

[eNeNeoNeNeoNoRoReNe o E-R=Ne e N N

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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ol ol Nol-1i-oNoN:NeoNoNe]

aoa@DnozzZzaoaaIEZaa@maIEa

OO R EFENMN

1
-1
-2
-3
-2
-3
-1
-1

| I B R B | |
FNWNRFRRPRPOOORFWMNMDWN

.201548
.549619
.347602
.286634
.104962
.123538
.349078
.065300
.192264
.111326
.265344
.234067
.098150
.087522

.315177
.280815
.261448
.183604
.035665
.941848
.147979
.041168
.250912
.355781
.482086
.426552
.315998
.222946

SI-185

.532924
.704375
.421882
.509498
.685789
.755558
.451484
.379854
.691896
.276359
.721836
.212154
.455020
.540478

SI-186

rrp Xy

0.

1.
-0.
-1.
.391907
-2.
-0.

0.
.432921
-1.
-0.
.073884
0.
1.

-1

1

-1

648367
151720
764080
337287

473065
612430
846229

233148
539625

861270
463237

O OO0 O0OO0ODODODOOO OO OO

[eNeNeNeNeoNoRoEoNeoNoNoRoE=N=]

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



maQ@DQazIoaoaaIDaa@maozmomao

aazZzoomaoaoaI@Taoamozmoma

O F WMNDNRFEPRF

LIS S Y O S |
R WNNRRPEO

R WNND R

-1

-1

.251535
.270763
.416952
.404200
.384291
.260950
.320878
.000000
.000000
.251535
.270763
.416952
.404200
.384291
.260950
.320878

£
3

.086644
.058379
.278091
.335033
.338580
.234938
.343827
-0.
-0.
.401921
-1.
-2.
-2.
.311068

057792
135287

485033
558700
203973

SI-187

OO0 OO0 O0ODO0ODO0ODODODODOOO OO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

SI-188

.342577
.432924
.784126
.576785
.996847
.408044
.487248
.834470
.613439
.266921
.350510
.567760
.668314
.559767

1

-1

-2

[=NeleNeNeNo o X=NeeoNeNo]

.354816
2.
0.

-0.

.093889

-1.

-2.

-0.
0.
1.
2.
0.

-0.

-1.

-1.

.473699

445554
741446
621829

388819
473699
740290
683241
354816
445554
741446
621829
093889
388819

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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maQa@DnaQazIoDaooama@maoazoa

maQaZomaoa@maoanonoaonzica

OO L NMNDNKFRF

-1

.248628
.270291
.411206
.408706
.390597
.264399
.319952
.007366
.007366
.248628
.270291
.411206
.408706
.390597
.264399
.319952

.392920
.480944
.543613
.195263
.306722
.062526
.122766
-1.
-1.
-2.
.241768
-2.
.228248
-1.

106919
117712
284563
354375

294360

SI-189

K

.381357
.471874
.764291
.598805
.066165
.363379
.448765
.711146
.711146
.381357
.471874
.764291
.598805
.066165
.363379
.448765

SI-190

.298124
.380967
.590181
.643414
.544297
.801974
.644159
.351918
.438714
.640064
.156121
.719542
.402142
.488845

[eNeleoNoReo-R-E=N=oleNeNe NN

[=NeleNeNeNo oo X=N-NeoNeNo]

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



ZIonaoa@ma@maoaoamaoa@mnaozz2a0

mazmoo@naoacoaoanzz

-0.
-1.
-2.
.354504
-3.
-1.
-1.

0.
.293780
.359099
.414053
.411374
.255856
.142954
.098506

-2

H WNWNDRFE -

024519
203003
336803

349288
219570
273495
021184

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000

.486148
.301175
.204103
.326699
.063375
.220330
.295138
.133740
.324820
.329657
.987812
.147974
.028003

SI-191

iy Uk

.672748
.367333
.721664
.641549
.076989
.418875
.505011
.752292
.382753
.468239
.592276
.021606
.823313
.456141
.445395

SI-192

0.

1.
-0.
.497657
-0.
-1.
.526422

0.
-0.
-1.

-1

-2

1

674446
331486
586833

838125
443621

619276
630018
041909

.398836
0.
1.

784063
426459

OO O0OO0ODO0OO0ODODODOOOO O OO

[eeoNeNeoNeoNoloE-NeNoNeoRe X}

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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aoQo@maazaoo@mamazz

azaoo@maooa@maomazz

P WNhEFEN

-2

.161543
.956668
.353641
.395681
.329566
.523809
.020899
.136641
.344828
.470654
.411266
.238198
.331890

.212354
.043145
.283430
.294781
.180703
.290689
-0.
-1.
-1.
-0.
.539065
-1.
-2.

091876
345008
318827
074364

300775
160509

SI-193

0.
1.
-0.
-0.
-1.
-2.
-0.
0.
1.
0.
.073583
-1.
-0.

1

902226
403049
442378
747926
366535
434012
868750
585932
211913
531983

481241
882233

SI-194

.873751
.473533
-0.
-0.
-1.
-2.
-0.
-1.
-2.
.722690
-0.
.426121
.527176

479614
875015
311977
393319
715908
435957
526832

709523

OO0 O0OO0OO0ODO0ODO0ODOODOOO O

OO0 O0OO0ODO0OO0ODO0ODODOO0OO OO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



mQaZomaoa@maoaamaoamnnozzan

Zzomao@maoamoaoaoaoazz

A

-0.
-1.
-2.
-2.
-3.
-1.
-1.
-0.
.268111
.347766
.392472
.382734
.376083
.204485
.177825

1

R NWNR-

oL NEFEDN

-1
-2

-1

034555
188349
339388
376351
379661
260783
344642
002809

se gt

.506239
.317201
.221128
.323966
.055520
.158798
-1.
.363717
.325775
-3.
-1.
.002451
-2.

240482

335526
061241

249381

SI-195

.660050
.387747
.772589
.592813
.008653
.398736
.482359
.760317
.388631
.472291
.597107
.046798
.769228
.364399
.452758

SI-196

.651682
.306824
.614443
.501649
.849445
.600700
.415520
.493101
.568471
.972062
.351000
.437447
.795366

[=NeleNeNeNoNoNoX=E=-NeooNoNo]

OO0 O0OO0ODO0OO0ODODODOO0OO OO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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Zaoaoa@mooaoazmaoa@maozz

mIQzZzomaoamaoaamaoamnaoazzan

-0.
.180779
-2.
-3.
.244149
-1.

0.
.113426
.380322
.428495
.307959
.187194
.533650

-2

-1

NNRFE R~~~ O

-0.
.169496
-2.
-2.
-3.
.284902
-1.
-0.
.235296
.261159
.232854
.257027
.390484
.378261
.358080

-1

-1

1

WNNRFE -

996713

303449
331609

391256
053305

019789

325329
390879
401335

379808
023381

SI1-197

-1

1

-1

.384415
-0.
0.
0.
.402677
2.
0.
-0.
.261232
-2.
1.
0.
-0.

838646
520511
871119

477864
855062
589149

345298
577803
672322
567812

SI-198

-0.
.435825
-0.
.532264
.929825
.352673
.435683
.729108
.396790
.487232
.355812
.440506
.770842
.595825
.066666

-1

691909

830735
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.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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.000000
.000000
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-1

-2

R WNhEN

-2

.495582
.312485
.210597
.323921
.066455
.149985
-1.
.308559
-1.
-1.
.252936
-3.
-2.

228790

074512
054277

205689
340997

.295003
.180611
.276251
.259957
.124240
.160652
-0.
-0.
-1.
.170585
-1.
-1.
-2.

101228
014860
264120

376379
460378
525818

SI-199

-1

-2

.672495

1.
-0.
.489449
-0.
.634237
-1.
.495291
.358703
.443098
0.
.176647
-0.

344372
584601

816034

409484

653192

710355

SI-200

-2

.776205
.460557
-0.
-1.
-1.
.426287
-0.
.803190
.520707
.647943
-1.
-2.
-0.

585658
045381
339602

645307

295069
378810
592623
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.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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-0.
-1.
-2.
.368361
-3.
-1.
-1.
.003722
.224844
.217023
.379690
.357436
.158724
.287147
.202210

-2

WNRFE WN R~
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016404
170384
323251

373494
254682
319054

.496477
.312844
.204561
.286648
.019176
.143446
.177959
.259126
.211418
.257261
.201931
.061522
.998090

SI-201

.694773
.425694
.812390
.550722
.962339
.361211
.444843
.729107
.383640
.469431
.642447
.114483
.457894
.778301
.369767

SI-202

-0.
.486662
-0.
.615023
-1.
-0.
-1.
.703297
.238126
.374147
.457477

-1

N ==

.645761
.305287

623668
844602
473343

719221
248319
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.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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R WNhEFEN

-2

-1

.204295
.053457
.241861
.243158
.123405
.186753
-0.
.109707
-1.
.192130
-2.
-1.
.300528

115902

333151

539909
353926

.347546
.258874
.049692
.135170
.062930
.033438
.252516
.209187
.342320
.464461
.410383
.300187
.209316

SI-203

-2

.751924
.375117
-0.
-1.
-1.
.501141
-0.
.665174
-1.
-0.
.666021
.402302
.489860

606172
026795
417985

771743

485203
571120

SI-204

-1

.683387
.414255
.818158
-0.
-1.
-2.
-0.
.184939
-1.
.561298
-1.
.842812
.445610

634536
371591
456247
670878

259506

093270

OO0 OO0 O0OO0ODO0ODODOO0OO OO

OO0 O0OO0OO0ODO0ODO0ODOOOOOO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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C

.017092
.197838
.001694
.292773
.239022
.250465
.286304
.260598
.314421
.399020
.124088
.266644
.168738
.394103
.380586

.163743
.056926
.388204
.315249
.464841
.008053
.253530
.333631
.116528
.009416
.314606
.452457
.384863

SI-205

.712585
.389985
.713949
.661773
.199455
.380447
.467615
.358996
.449164
.698800
.453751
.795785
.407566
.619371
.072362

SI-206

-0.
.362554
.441079
-0.
-1.
-0.
.625140
.381276
.269587
.600975
.157110

-1
-2

HOoORRO

.745703
.367009

594655

831614
433475
808817
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.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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.161203
.562147
.378074
.376121
.119734
.276290
.067562
-1.
-2.
-3.
.287055
-1.
-1.

084672
188186
130292

148460
213797

.045606
.237024
.001391
.187586
.190055
.353816
.318626
.317269
.274228
.269786
.324738
.412001
.246590
.284640
.396275

SI-207

o r e

-0.
0.
.383165
.474401
0.
-1.
-0.
-1.
-0.
-1.
0.
1.
2.

1
2

593089
632208

687278
474161
750289
434743
704516
247803
647624
316868
405227

SI-208

-0.
.385815
.701461
-1.
-2.
-0.
-1.
-0.
.152861
.337826
.427297
.682437
.371134
.461585
.728194

-1

ONHFHFODN

719113

413930
498795
680583
182664
634608

OO0 000000000 OO
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.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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.000000
.000000
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.334215
.177901
.101096
.053457
.236291
.336557
.092334
.062322
.309599
.175289
.506667
.350822
.400269

¢

.021495
.184641
.012986
.222100
.221279
.375607
.355078
.137843
.272602
.182701
.180922
.286760
.230504
.292256
.236263

SI-209

-0.
0.
.259516
1.
-1.
.481122
0.
-0.
-1.
-0.
0.
1.
2.

1

-2

670705
684366

365555
396571

626133
815897
550298
624176
612562
308740
392482

SI-210

-0.
-1.

0.
.396537
.482548
-0.
-1.
.437390
.766666
.366021
.415887
.703834
.248488
.718971
.261872

-1
-2
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716949
428949
713333

650280
119017
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-1

-0.
-1.

-2

-3.
-2.

.170855
.645453
.292574
.343933
.140835
080953
062521
.034427
094518
215485
142843
.257207
218827

¢

.155625
.037029
.303102
.294173
.982187
.266957
.050567
.207974
120453
330190
.452284
397186
296995

SI-211

-0.
.785236
.382832
.302188
.659850
.373006
.457804
.774946
.475546
-0.
.332115
.650291
.153721

527587

763258

SI-212

.806089
.445615
.602695
.052523
.406139
.419361
.845925
.469397
.616594
.237726
.546114
.080163
.860194

OO0 O0OO0OO0ODO0ODO0ODODOO0OOO
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-1.
-1.

-2
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.175521
.109445
.191217
.138890
.088175
.055269
080220
087692
.300791
332839
282850
.531789
.159074

¢

.029290
.193756
.039366
.227256
.265455
.367931
.350030
.201696
.306751
.253072
.299778
.243125
.210692
.206927
.373376

SI-213

-1

.773334
.332475
-0.
-1.

643674
178978

.367296
.475130
.759395
-0.
.456093
-1.
-2.
-0.
.547342

686024

411603
499959
685885

SI-214

.729889
.445635
.693574
.380587
.465184
.608480
.075685
.404907
.691454
.230127
.733673
.278434
.372382
.461555
.754944
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.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000



ma@DaQazmaoaoaozaonz

mazononoaoazz@maoma

LIS S Y A S |
PR WNNRFRFRFRNMNNDRE OO

O WNWN

-2

.329486
.157648
.146264
.320199
.293298
.300133
.093356
.090188
.255566
.252367
.232648
.110371
.151529

C

.146228
.036724
.274599
.266628
.243354
.979278
.014640
.114569
-1.
-2.
.541638
-1.
-1.

214866
144229

407306
494904

SI-215

-2

.479770
.705792
-0.
-1.
-0.
.610349
.376907
.465317
.755830
-0.
-1.
-1.
.460194

735339
516343
651336

601886
072344
376065

SI-216

0.
.445220
-0.
.049871
-1.
.425126
-0.
.612094
-1.
-0.

0.
.227228
.309140

-1

818774
599302
417859
835883
579020

729829
498242
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.000000
.000000
.000000
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SI-7a*
B. Calculations using MP2/6-311+G**
SI-3a*
C -0.998970 -1.468926 0.000000
c 0.634257 0.000000 1.247993 C -1.120255 1.248397 0.000000
c -0.706963 0.000000 -1.056667 c 0.268216 -0.870681 0.000000
C  -0.634257 0.000000 1.247993 C -2.109773 -0.863235 0.000000
c 1.468416 0.000000 0.131772 C  -2.324986 0.529152 0.000000
c 0.706963 0.000000 -1.056667 c 0.122092 0.566976 0.000000
C -1.468416 0.000000 0.131772 H -3.287581 1.029231 0.000000
H 2.553435 0.000000 0.128042 H -1.147794 2.336334 0.000000
H 1.231954 0.000000 -2.009581 c 1.660019 -1.167335 0.000000
H  -2.553435 0.000000 0.128042 H 2.126117 -2.142306 0.000000
H -1.231954 0.000000 -2.009581 c 2.320116 0.049947 0.000000
H 3.380665 0.262865 0.000000
N 1.402640 1.076605 0.000000
H 1.639316 2.057774 0.000000
SI-5a*
: SI-8a*
H -1.145698 -2.575522 0.000000
C -1.109618 -1.490287 0.000000
r ooz aasern oooono S UMD bdussr o oten
C -0.553949 -1.204844 0.000000 ¢ _2.181159 —0.610622 0.000000
C  -1.210450 1.350307 0.000000 ¢ -2.150910 0.662040 0.000000
¢ 0.496125 -0.256918 0.000000 C  0.120641 0.686439 0.000000
¢ -1.908005 -0.821473 0.000000 B -1.023866 2.580917 0.000000
¢ -2.329068 0.530242 0.000000 c  1.488321 -1.177700 0.000000
¢ 0.025548 1.060671 0.000000 H  1.861004 -2.192830 0.000000
B -2.668274 -1.600470 0.000000 c  2.261782 -0.037237 0.000000
B -3.371352 0.825689 0.000000 H  3.338493 0.072829 0.000000
o 1.779337 -0.670397 0.000000 N 1.444741 1.075153 0.000000
¢ 2.731075 0.392597 0.000000 H  1.767260 2.030818 0.000000
H 2.611454 1.013247 -0.893920
H 3.711280 -0.082381 0.000000
H 2.611454 1.013247 0.893920
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.266972
.330174
.455039
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.324805
.405970
.602751
.994970

259010
170874
936654
119703
345025
060416

¢

.105081
.102180
.986213
.124020
.307284
.093011
.273740
.270694
.683219
.196313
.269651
.303779
.357223

SI-9a*
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-2.
-1.

1

1

337770
252946

.478071
-0.
-0.

0.

0.
-0.
-1.
-2.
-0.
-0.

1.

657609
482839
893559
776461
935510
182887
224326
110451
090142
069597

.999443

SI-11a*

.329196
.242791
.481815
.543814
.523902
.867931
.873708
.021870
.126181
.076868
.111249
.423737
.128504
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.000000
.000000
.000000
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-0.
.018788
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0.
-2.
.163302
.119769
.138312
.513766
.936440
.218679
.278937
.407893

-1

-2
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973159

095411
123672
129972

.896820
.151104
.284049
.020276
.318711
.136039
.308171
.245882
.490409
.826877
.299501
.372754
.585734

SI-12a*

-2.
.491162
1.
-0.
-0.
0.
0.
2.

-1

1
2

-1

574842

500382
665019
660314
611447
768247
584851

.140019
.134983
-0.
-0.
.131095

027614
237315

SI-13a*

.478191
.261912
.751600
.891836
.478284
.665227
.921059
.345631
.159138
.186818
.058377
.060738
.115961
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.093507
.324504
.027782
.270439
.158275
.246350
.150680
.451273
.823373
.328951
.648499

.073464
.064525
.021734
.137880
.132250
.106075
.143244
.019213
.479171
.949035
.237014
.437344

SI-31a*

iR
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.477150
.268670
.823447
.880182
.510391
.601221
.983750
.354092
.027528
.968253
.003880
.137545

SI-32a*

.576054
.491452
.518893
.729426
.612026
.661376
.707793
.603821
.989407
.884334
.135338
.177655
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-2.
.016859
.296359
.287641
.638947
.181486
.291255
.395507

-1

-2

201197

901296
144137
299537

¢
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-1
-2

-1

.421433
.406995
.436229
.317640
.994543
.027077
.191393
-0.
-1.
.044536
.395189
.365266
-2.
-3.
.392749

103163
245972

591561
559658

SI-33a*

-2.
.252019
.502667
-0.
-0.

0.

0.
-0.

0.
.822447
-0.
-1.

-1
1

1

336667

630327
477030
905361
791082
922675
968889

225323
191910

SI-83a*

-0.
-0.
-2.
.423601
.407233
.855059
.828622
.595836
.453111
.505292
.319465
-0.
.526041
.015866
.232205

-1
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957880
569440
503503

868662
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[=NeleleNeNo oo X=Xl NeNo]

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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.271940
.296301
.171091
.138790
.063535
.122730
.203460
.102404
.348082
.111857
.280325
.433026
.358860
.412234
.318389

SI-84a*

.131364
.653846
.487769
.400146
.436021
.739851
.763489
.714074
.480392
.364588
.562548
.628221
.566998
.644608
.478045

SI-85a*
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3
2
1
1
1
0
2
0
1

.231628
.302512
.022397
.078975
.259351
.112960
.338649
.057759
.410175
.296602
.592907
.462199
.571682
.322568
.203254

-1.
-0.
.472204
-1.
.451574
-0.
.673235
.829482
-1.
.190828
-0.
-2.
-0.
.883278
.468255

-2

302361
739726

385641

618255

233477

496279
321059
964076

[=NeleleNeNo oo X=X loeNo]

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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mmzZaoaonoza

2

.720372
-0.
.419443
-0.
-1.
.646363
.496415
-2.
-1.

692436
553363
430351

514834
241121

by,

.135020
.350629
.936113
.272209
.972203
.454912
.299871
.778153
.578136

54

.116289
.306056
.985167
.271576
.925752
.438324
.303124
.709926

SI-103a*

.205981

.009838
.009475
.275485
.204442
.112700
.135423
.214756
.949351

SI-104a*

1

.467994

.225328
-0.
-0.

0.
0.
-0.
.481743
2.

793948
633738
753169
385054
990614

287527

SI-106a*

1

.404991

.273672
-0.
-0.

0.
0.
-0.
.505030

774865
636403
751779
454903
977847

[=NeNeNeNeNoNoRoX=] [=NeNeNeNeNeoNeoR-E=]

[=NeleleNeNe Ne N

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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-0.
-1.
.791759
.483504
.440891
.763208
.387129

= o R

ONO R EFEN

-1

-1

vl

.465652
-1.
.472197
.803134
-0.
-0.
.841244
-2.

319474

388384
834596

399040

553603
464305

232564

375583
292316
352529
292690
205492

SI-108a*

-1

-2

.143376

.349505
.133533

0.

1.
-0.
.153556
0.

955331
408787
919175

468337

SI-110a*

—0.
1.
1.
0.

-0.

-1.

.111942
101897
091335
190622
305620
916136
804126

SI-111a*

-2

-1

0.660771
.440043
-1.
.848811
-0.
-0.
.467718
.452983
-2.
.684366
.552363
.161111
-0.
-1.
.366442

260175

626030
605264

348756

730434
319810

[=NeleleNe N Ne N

[=NeNeeNeNe Ne]

ERX

.313636
.330865
.413085
.039197
.612585
.137727
-1.
.007371
.454495
-2.
-1.
-3.
-2.
-3.
.063709

OO O0OO0ODO0ODO0ODODODOOOO O OO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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NORFRRFEFEFEDN

-2

C

.559472
.355381
.378479
.353781
.135125
.230093
.135237
-1.
-1.
.303566
-1.
-3.
-2.
-3.
-1.

122501
038336

139870
255904
281831
217376
079991

¢

|
HFOMNMNOKFFEN

-2

.387743
.269259
.369392
.001107
.512557
.163566
.291629
.445267
-0.
.407064
-1.
-3.
-2.
-3.
-1.

901839

390727
399898
268782
156789
015740

SI-112a*

.680603
.526840
.435928
.468484
.703528
.557601
.740320
.367243
.544504
.646255
.455055
.169344
.769603
.322625
.459180

SI-113a*

-1

-1

.846186
.447167
.246593
.855399
-0.
-0.
.427268
-1.
-2.
.603023
.508678
.045094
-0.
.430226
-1.

566988
605221

121979
475411

803997

395200

[=NeleleNeNoNeo o X=Xl NeNo]

[=NeleleNeNo NN X=X No]

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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-1.

-0.
-2.
-0.
-0.
-2.

N =N

N N

-0.
-0.
-1.
-1.

-2

-3.
-1.

-1
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SI-117a*
SI-115a*
c 2.227114 0.608530 0
.339501 -0.645280 0.000000 H 3.161511 1.158031 0
975627 0.767295 0.000000 N 1.079066 1.297159 0
.293755 0.803030 0.000000 c 2.096149 ~-0.803775 0
841026 -1.390373 0.000000 c 0.990197 ~1.437886 0
019945 -0.643443 0.000000 c ~0.238209 ~0.800630 0
850809 1.495921 0.000000 C ~0.101773 0.650291 0
848762 -2.477507 0.000000 N ~1.566641 ~1.096900 0
983790 -1.144200 0.000000 H ~1.956691 ~2.028009 0
.905685 1.331565 0.000000 c ~2.295909 0.082665 0
.685243 1.230281 0.000000 H -3.376584 0.051842 0
.367229 0.149794 0.000000 c ~1.438624 1.162726 0
.688761 -1.035476 0.000000 H ~1.726304 2.204595 0
.048323 -1.978288 0.000000
- *
SI-116a SI-119a*

e 4

.964899 0.583518 0.000000
.080439 1.510583 0.000000 H -0.875642 -2.457044 0
.233267 -0.660412 0.000000 C -0.842816 -1.371005 0
.073369 -1.452255 0.000000 C -0.929439 1.430638 0
.053328 -2.541814 0.000000 C -2.014587 -0.614071 0
113156 -0.669789 0.000000 C 0.349019 -0.641983 0
107234 0.776461 0.000000 C 0.324532 0.799123 0
438175 -1.041106 0.000000 N -2.074865 0.741562 0
774655 -1.992626 0.000000 H -2.976684 -1.121289 0
.241381 0.079094 0.000000 H -1.004885 2.516171 0
318948 -0.019585 0.000000 N 1.694695 -1.045108 0
458501 1.219590 0.000000 H 2.043104 -1.991876 0
.809382 2.241414 0.000000 C 1.713309 1.207976 0
C 2.398679 0.126631 0

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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[eel:IR~Ji=:l::18:: 1 - o NoNo NoNe]

SI-120a*
1.923626 0.652281 0
1.012432 1.538231 0
-0.175711 0.771799 0
-0.114805 -0.679367 0
-1.500685 1.116324 0
-1.843766 2.066538 0
-2.278940 -0.028079 0
-3.358300 0.045164 0
-1.471902 -1.145869 0
-1.817990 -2.170319 0
2.309546 -0.568439 0
1.143764 -1.311100 0
1.269194 -2.389815 0

SI-122a*

= NN

33

.358726
-2.
-0.
.329000
-0.
-2.
-0.
-1.
.046449
.706076
.058136
.397229
.717989

050679
829110

930480
017738
830145
035486

-0.
0.
.361651
0.
1.
-0.
.451092
2.
1.
-1.
.968995
0.
1.

-1

-2

-1

619923
608652

821428
438626
749083

519462
044968
023635

153588
236988

OO0 O0OO0OO0ODO0ODODODOOOOO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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(ool IR~N=:l:: 18-l - Ao NoNo NoNe]

-1

-1

-1

N ==

.096523
.127091
-0.
-0.
.416476
-1.
-2.
-3.
.569467
-1.
.309556
.028537
.093835

116729
192119

701775
279985
349743

995981

.326964
-1.
.330703
-0.
-2.
-0.
.025282
-3.
-2.
.676493
.987162
.718735
.389949

907761

929403
051332
720867

050213
787586

SI-123a*

G

-1
-2

-1

.295296
.382711
-0.

0.
.032021
-2.

0.
-0.
.228271
.221253
.657472
.623251
.463752

577537
873926

000517
039551
123899

SI-125a*

o2

.849598
.765937
.601813
.468649
.635459
.400043
.550686
.061537
.404781
.029401
.990044
.224950
.132106

[eNeNeoNeoNeoNo o E-E=-N=Ne e Nl

OO0 O0OO0OO0ODO0ODO0ODO0OOOOO O

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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-0.

-1.

-1

-2.
-3.

-1

N WN

C

101158
.236517
381237
.601647
287217
349536
.624114
.089121
.018753
.198855
.103411
.135617
.048834

.227482
.128109
.170424
.104181
.095467
.008040
.984373
.394091
.672748
.487448
.884714
.235586
.309066

SI-126a*

-0.
.893445
-1.
.042830
-0.
-0.
.193525
.168722
-1.
-0.
.245595
.766700
.427351

-2

-1

556541
056939
024904
227992

289380
647804

SI-127a*

N = O

o

-1

.595052
.462288
.549295
.749269
.696466
.511833
-0.
-1.
-2.
.133359
.139000
-0.
-0.

651225
123111
093866

025560
159572

[eeNeNeoNeoNolo NN NeoReo X}

OO0 O0OO0DO0OO0ODO0ODODOO0OO OO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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-0.
-0.
-0.
.338848
-2.
-2.
.355385
-3.
-2.
.798664
.734484
.410577
.703584
.045310

N =N

-0.
-0.
.887028
.357652
.007278
-2.
.346577
.937243
-3.
-0.
.756524
.385669
.676489

-2

-2

Q

933889
897625
819670

066322
027640

030038
960614

¢

744388
792873

051374

017417
930789

SI-128a*

.564080
.478386
.394956
.810885
.717527
.694917
.635061
.219395
.252197
.482052
.207420
.121711
.046185
.994945

SI-129a*

.485643
.400958
.477231
.623360
.705190
.704244
.812714
.266587
.201214
.562182
.142899
.032249
.116267

[eNeNeNeNeoNoRoRoNeoNeo oo NN

OO0 O0OO0ODO0OO0ODODODOO0OO OO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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[N oNoN-:NoNe]

[23=:NoN--NoNeoNe]

-0

-0.

-1

-2.

-2

-0.
-3.
-3.

-1

N = O

-0.

-2

HFOONRKF O

¢

.701994
898957
.429957
.149530
206906
.468500
100437
036096
497980
.633123
.170505
.178771
.905277

.643328
.264269
.302155
643328
.264269
.302155
.000000

¢

.126355
.113978
.426462
.405041
.234712
.101862
.170022

SI-130a*

.495391
.425824
.376086
.498081
.938955
.446534
.917449
.641210
.793908
.443190
.598036
.830331
.856389

SI-132a*

0
0
0
0
0
0
0

SI-133a*

-2

.000000
.000000
.000000
.000000
.000000
.000000
.000000

.979625
.256184
-0.
-0.
-1.
.211987
-0.

419338
884052
133671

072095

[eeNeNeoNeoNolo RN NN Re R}

-1

[=NeNeNeNeNe Ne]

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.410770

0.
-0.
.410770
.177883
-0.
.014694

177883
127276

127276

.000000
.000000
.000000
.000000
.000000
.000000
.000000
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ONDNOONDN

-1

ONNOONDN

-2

.040303
.991109
.851901
.843259
.008893
.929785
.817353
.737662
-0.
-0.
-1.
-2.
-1.
.892243

369870
378858
751894
456193
677040

.018661
.955915
.820342
.794138
.035441
.973185
.865630
.805843
-0.
.405677
-1.
.161172
-2.
-1.

333289

782661

482012
631025

SI-142a*

== o

-1
-1

-2

.767700
.290797
.481949
.567895
.651487
.225743
.337752
-2.
-0.
.807369
.130502
.054424
-1.
.170393

419914
637245

112596

SI-143a*

=)

-2

.718914
.266879
.405727
.492365
-0.
.251668
-1.
.505168
-0.
.700345
.059324
.072665
-0.
-1.

706668

422738

746396

178761
145795

[=NeleNeNeNeo o E-X=NeeoNe N

OO0 O0OO0OO0ODO0ODODOOOO O OO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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ONEFOONNDN

-1

ONNOONKF

-1

C

.016063
.966859
.832657
.828809
.993239
.918422
.804238
.698460
-0.
-0.
.616241
-1.
-2.

366232
398933

778426
364607

¢

.986440
.920064
.784469
.740797
.016862
.961397
.854569
.809038
-0.
-0.
.722113
-2.
-1.

340564
429480

427041
653591

SI-148a*

=)

.767368
.291021
.487707
.573203
-0.
.217605
.344729
-2.
.634173
.808236
.205113
.071257
.070192

651057

423613

SI-157a*

.728046
.282038
.415969
.500934
.691191
.224299
.427706
-2.
-0.

0.
.124117
-0.
-1.

510546
756495
704732

062759
085462

OO0 O0OO0OO0ODO0ODO0ODODOOOOO

OO0 O0OO0ODO0OO0ODODODOOO OO

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
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