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Table S1. Crystal structure determination details for compounds 1 - 6.

1 2 3 4 5 6
formula C3ClIgNgPs CysH3sBr,CbNgP, Cs4HssBr,CI3N, P, CaoH 9Bro 79Cl3 2P C12H4Cly NP3 CsHsCljN oPs
M [g/ mol] 532.05 955.47 1130.16 467.14 771.11 759.53
crystal system triclinic monoclinic triclinic Cubic trigonal monoclinic
space group P-1 P2,/n P-1 Pa-3 R3c P2,/n
cell parameters
a [1%] 10.2641(7) 13.4575(5) 14.0193(5) 16.2023(4 18.0719(3) 14.1973(2)
b[A] 11.7367(8) 20.1036(9) 14.1055(6) 16.2023(4) 18.0719(3) 13.6585(2)
c[A] 15.4861(11) 15.6687(6) 15.1516(6) 16.2023(4) 14.7542(6) 14.7835(3)
al°] 80.333(3) 90 103.179(2) 90 90 90
B[°] 80.019(3) 93.930(2) 96.281(2) 90 90 111.938(1)
v[°] 76.390(3) 90 112.2370(10) 90 120 90
V [A%] 1769.9(2) 4229.1(3) 2635.91(18) 4253.34(18) 4173.1(2) 2659.14(8)
4 4 4 2 8 6 4
Pealed [Mg / m’] 1.997 1.501 1.424 1.459 1.841 1.897
T [K] 90(2) 90(2) 100(2) 150(2) 220(2) 90(2)
A [A] 0.71073 0.71073 0.71073 0.71073 0.71073 0.71073
cryst. size [mm’] 0.58x 0.43x0.18 0.30x 0.20x 0.08 0.35x0.20x 0.10 0.65x 0.43x0.34 0.35x0.20x 0.15 0.20x 0.16 x 0.08
u [mm™] 1.691 2.160 1.794 2.014 1.298 1.453
Omax [°] 32.00 26.00 26.00 26.98 25.97 28.00
index range -15<h<15 -16<h<16 -17<h<15 -17<h<20 -22<h<20 -18<h<18
-17<k<17 -22<k<24 -17<k<17 -20<k <20 -22<k<22 -18<k<17
-23<1<22 -19<1<16 -16<1<18 -20<1<18 -18<1<18 -19<1<15
param. / restrain. 379/0 526/0 638 /21 121/42 127/ 18 302/0
reflns collected / unique 48874 /12204 35042 /8318 29620 /9842 23337/ 1557 11614 /1829 28179 / 6389
Rine 0.0347 0.0507 0.0371 0.0580 0.0338 0.0325
absorpt. corr. Semi-empirical from equivalents
GoF on F’ 1.055 1.048 1.062 1.024 1.053 1.044
R [I>26(])]
R1 0.0273 0.0418 0.0357 0.0270 0.0296 0.0299
wR2 0.0625 0.0992 0.0770 0.0544 0.0698 0.0691
R (all data)
R1 0.0368 0.0735 0.0628 0.0652 0.0364 0.0401
wR2 0.0649 0.1074 0.0825 0.0637 0.0734 0.0722
min/max electron density  -0.639 /0.848 0.525/1.456 0.488 /-0.661 -0.240/0.290 -0.202 /0.291 -0.404 / 0.545

[A”]
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Table S2. Bond lengths and angles for compound 4.

Bond lengths, [A] Bond angles, [°]
CI(1)-P(1) 2.0051(13) C(1)-P(1)-C(1)#1 110.59(7)
P(1)-C(1) 1.781(2) C()-P(1)-C(1)#2 110.59(7)
P(1)-C(1)#1 1.781(2) C(1)#1-P(1)-C(1)#2 110.59(7)
P(1)-C(1)#2 1.781(2) C(1)-P(1)-CI(1) 108.32(8)
C(1)-C(6) 1.382(3) C(1)#1-P(1)-CI(1) 108.32(8)
C(1)-C(2) 1.396(3) C(1)#2-P(1)-CI(1) 108.32(8)
C(2)-C(3) 1.384(3) C(6)-C(1)-C(2) 120.2(2)
C(3)-C(4) 1.384(4) C(6)-C(1)-P(1) 120.17(19)
C(4)-C(5) 1.377(4) C(2)-C(1)-P(1) 119.50(17
C(5)-C(6) 1.383(4) C(3)-C(2)-C(1) 119.7(2)
C1(2)-C(7) 1.72(3) C(4)-C(3)-C(2) 119.6(2)
C(7)-C(8) 1.581(16) C(5)-C(4)-C(3) 120.7(2)
C(8)-CI(3) 1.72(3) C(4)-C(5)-C(6) 120.1(2)
Cl(4)-C(9) 1.72(3) C(1)-C(6)-C(5) 119.7(2)
C(9)-C(10) 1.581(16) C(8)-C(7)-Cl1(2) 106(3)
C(10)-C1(5) 1.72(3) C(7)-C(8)-CI(3) 108(3)
C(10)-C(9)-Cl1(4) 106(3)
C(9)-C(10)-C1(5) 112(3)
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Quantum chemical analysis
Cartesian coordinates of optimized molecule geometries.

dication of 2a.
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-0.00170200
-1.61063200
1.61207700
1.61225300
-1.61159200
-0.00035000
-0.00135300
-1.60941100
1.61073900
-0.00003500
-0.00004200
0.00000500
0.00026400
0.00009100
-0.00031000
-0.00028100
-0.00036700
0.00019700
0.00020300
-0.00004500
0.00021800
-0.00032600
0.00011600
0.00019700
0.00010400
-0.00016900
-0.00021600
0.00000000
0.00009200

0.00000000
1.60805200
-1.60805200
-1.60805800
1.60805800
0.00000000
0.00000000
-1.60777500
1.60777500
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
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-2.36675800
-1.29403800
0.00045400
-0.15204800
3.54445500
-3.39024900
-0.11681800
1.18152400
2.33716200
0.07306300
-2.21880700
-1.25315800

0.08647800
-1.96889600
0.00174900
-4.00178400
1.87066300
2.13568500
-2.62867800
-0.76383600
1.21543500
1.40746400
1.41854400
-0.63830400

0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
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geometries.
molecule 2 2a
optimized absolute
bond X-ray structure geometry difference difference
P1 N4 1.622 1.656 0.034 0.034
P2 N6 1.609 1.656 0.047 0.047
N1 Cl 1.345 1.343 -0.002 0.002
N1 C3 1.345 1.340 -0.005 0.005
N2 C2 1.336 1.338 0.002 0.002
N2 C1 1.386 1.439 0.053 0.053
N3 C2 1.346 1.339 -0.007 0.007
N3 C3 1.388 1.437 0.049 0.049
N4 Cl 1.309 1.293 -0.016 0.016
N5 C2 1.311 1.332 0.021 0.021
N6 C3 1.307 1.297 -0.01 0.010
Statistical analyses
Average 0.022
Stand.Dev. 0.020
Hits 11

Lower
quartile 0.006
Median 0.016

Upper
quartile 0.040
Minimum 0.002
Maximum 0.053
Range 0.051

Bond lengths to hydrogen atoms are to short from X-ray data. Therefore large deviations are
observed. (J. P. Glusker, M. Lewis, M. Rossi, Crystal Structure Analysis for Chemists and
Biologists, VCH publishers 1994, New York.) Thus the N-H bonds are not considered for

statistical analysis but are only listed in the following table.

molecule 2 2a
optimized
bond X-ray structure geometry difference
N2 H2N 0.72 1.013 0.293
N3 H3N 0.73 1.013 0.283
N5 H5NA 0.83 1.010 0.18
N5 H5NB 0.9 1.010 0.11
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molecule 6 6a
optimized absolute
bond X-ray structure geometry difference difference
P1 N8 1.567 1.572 0.005 0.005
P2 N9 1.5565 1.581 0.025 0.025
P3  NIO 1.5602 1.583 0.023 0.023
N1 C2 1.323 1.320 -0.003 0.003
N1 Cl 1.346 1.344 -0.002 0.002
N2 C2 1.333 1.332 -0.001 0.001
N2 C3 1.339 1.342 0.003 0.003
N3 C4 1.307 1.293 -0.014 0.014
N3 C3 1.367 1.378 0.011 0.011
N4 C4 1.354 1.367 0.013 0.013
N4 C5 1.363 1.383 0.020 0.020
N5 C5 1.326 1.320 -0.006 0.006
N5 Cé6 1.342 1.350 0.008 0.008
N6 Co6 1.309 1.307 -0.002 0.002
N6 Cl 1.36 1.372 0.012 0.012
N7 C4 1.38 1.383 0.003 0.003
N7 Cé6 1.396 1.412 0.016 0.016
N7 C2 1.4 1.419 0.019 0.019
N8 Cl 1.357 1.348 -0.009 0.009
N9 C3 1.359 1.344 -0.015 0.015
N10 G5 1.345 1.342 -0.003 0.003
Statistical analyses
Average 0.010
Stand.Dev. 0.007
Hits 21

Lower quartile 0.003

Median 0.009

Upper quartile 0.015

Minimum 0.001

Maximum 0.025

Range 0.024

Bond lengths to hydrogen atoms are to short from X-ray data. Therefore large deviations are
observed. (J. P. Glusker, M. Lewis, M. Rossi, Crystal Structure Analysis for Chemists and
Biologists, VCH publishers 1994, New York.) Thus the N-H bond is not considered for statistical

analysis but is only listed here.

molecule 6 6a
optimized
bond X-ray structure geometry difference
N4 H4N 0.94 1.015 0.075
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Table S4: Natural charges at the B3SLYP/6-31G(d,p) level.

difference difference
atom 2a 2b 3a 2a-2b 3a-2b
N1 -0.61 -0.66 -0.61 0.05 0.05
C3 0.66 0.63 0.67 0.03 0.04
N3 -0.62 -0.60 -0.64 -0.02 -0.04
C2 0.71 0.61 0.64 0.10 0.03
N5 -0.80 -0.84 -0.81 0.04 0.03
N6 -0.94 -1.05 -1.00 0.11 0.05
P2 1.92 1.91 1.91 0.01 0.00
difference
atom 6a 5a 6a-5a
N7 -0.47 -0.47 0.00
C4 0.67 0.65 0.02
N4 -0.60 -0.52 -0.08
C5 0.66 0.62 0.04
NS5 -0.56 -0.58 0.02
Co6 0.66 0.65 0.01
N10 -1.00 -0.98 -0.02
P3 1.53 1.54 0.01
Cl7 -0.12 -0.18 0.06
CI8 -0.15 -0.20 0.05
Cl19 -0.15 -0.20 0.05
ClI (average) -0.14 -0.19 0.05
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