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Experimental

General information for synthesis

Experiments were carried under inert conditions using standard Schlenk techniques or a
glove box as appropriate. Dichloromethane (DCM, CH2Cl,), toluene (PhCHs) and n-hexanes
(CeH14) were dispensed from an MBRAUN Solvent Purification System, deoxygenated by
bubbling nitrogen for 20 min, and stored over 3 A molecular sieves prior to use. Chloroform-
d (CDCls) and Acetonitrile-ds (CDsCN) solvents were used as received without any
purification and those were stored over 4 A molecular sieves prior to use. Vials and stir bar
for reactions were oven-dried overnight before experiments. *H (400 MHz), °F (377 MHz),
31p (162 MHz), B (128 MHz) and B*C{*H} (101 MHz) NMR spectra were run at 298 K on
Bruker 400 spectrometer. The chemical shifts (8, ppm) for *H and **C{*H} NMR spectra are
given relative to solvent signals whereas an external reference standards used for °F
(CFCls), 31P (85% H3PQO4) and 1B (BFs-OEt;) NMR spectra. These NMR data are given as:
chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, g = quartet, m = multiplet, br =
broad), coupling constants (Hz) and integration. The single-crystal X-ray data were collected
on a Bruker Kappa Apex Il diffractometer which was equipped with rotation anode using
graphite-monochromated MoKa radiation (A = 0.71073 A) at 150 K. Structures were solved
and refined using Full-matrix least-squares based on F? with a suite of programs SHELXS
and SHELXL! compiled in OLEX2.2 High-resolution mass spectra (HRMS) were obtained on
an AccuTOF Plus 4G (DART), Agilent 6538 UHD (ESI) or MALDI-TOF at AIMS Mass
Spectrometry Laboratory whilst elemental (CHN) alaysis was performed on Thermo
Scientific Flash 2000 CHNS Analyzer at ANALEST Facility, University of Toronto. The cyclic
voltammetry (CV) was performed with a three-electrode system, glassy carbon as working
electrode whilst platinum wire as an auxiliary electrode and Ag/AgCl as a reference
electrode. The experiments were performed with a 10 M solution of sample in CH;CN/DCM
(1:1) containing 0.1 M [(n-Bu)sN]PFs as supporting electrolyte with a scan rate 0.1 V/s. The

reagents B(CeFs)s®, Et3SiB(CsFs)4* and aryl(chloro)cyclopropenes® were prepared following
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literature protocols. Notably, a general synthesis for aryl(chloro)cyclopropenes is added in

the later section. All other reagents were purchased commercially and used as received.
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General synthesis for aryl(chloro)cyclopropenes®

Into an 20 mL vial equipped with a stir bar, a suitable aryl(chloro)diazirine® (0.50 mmol, 1.0
equiv.) was taken in benzene (5.0 mL). A solution of an appropriate alkyne (0.50 mmol, 1.0
equiv.) in benzene (5.0 mL) was transferred to the vial. The reaction mixture was allowed to
stir at 80 °C for 18 h. After removal of all volatiles, the residue was treated with mimimum n-
hexanes and dried again. The resultant materials were used directly without any further
purification. Notably, the synthesis of aryl(chloro)cyclopropenes from
pentafluorophenyl(chloro)diazirine, [(CeFs)C(N2)CI]” with alkynes were performed in
hexafluorobenzene (CeFs) instead of benzene and the resultant crude reaction mixtures

were used directly for halide abstraction reactions.

Synthetic procedures and characterization data

_]@
O Cl 1.0 equiv. B(CgF5)3

A DCM, RT, 18 h A
DA e

[BCI(CeFs)ls

Synthesis 1

Into a 4 mL vial equipped with a stir bar, B(CsFs)s (51.1 mg, 0.10 mmol, 1.0 equiv.) was
taken in DCM (0.5 mL). A solution of 1,2-bis(phenyl)-(1-chloro)-2-cyclopropene (22.7 mg,
0.10 mmol, 1.0 equiv.) in DCM (0.5 mL) was transferred to the vial. The reaction mixture was
allowed to stir at RT for 18 h. After removal of all volatiles, the residue was washed with n-
hexane (3 x 3 mL) and followed by drying afforded compound 1 (56.9 mg, 77%). X-ray

quality crystals were grown with a mixture of solvent of DCM:n-hexane (1:5) and stored at -
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30 °C for a week. 1: Cs3H11BCIF15 requires: C 53.7, H 1.50. Found: C 53.6, H 1.42%. 'H
NMR (400 MHz, CDCls): 8y 10.69 (br s, 1 H, (Ph,C).CH), 8.34 (dt, J = 8.4, 1.4 Hz, 4 H,
(Ph2C),CH), 8.04 (tt, J = 7.5, 1.6 Hz, 2 H, (Ph2C),CH), 7.94 - 7.70 (m, 4 H, (Ph,C).CH); °F
NMR (377 MHz, CDCls): 6¢-132.2 (m, 6 F, 0-CgFs of -BCI(CeFs)3), -159.9 (m, 3 F, p-CesFs of -
BCI(CsFs)3), -165.4 (m, 6 F, m-CsFs of -BCI(CsFs)s); !B NMR (128 MHz, CDCls): 5g -5.9 (br s,
1 B, -BCI(C¢Fs)3); *C NMR (101 MHz, CDCls): 8¢ 160.5 (br m, -CgFs), 149.2 (br s, -CsFs),
146.8 (br m, -CsFs), 140.4 (br m, -CsFs), 140.2 (s, Car of Ph), 138.0 (br m, -CsFs), 136.3 (s,
Car of Ph), 135.6 (br m, -CeFs), 131.0 (s, Car of Ph), 127.8 (C=C of Ph2Cs3), 118.4 (s, Car of

Ph); HRMS (ESI, Positive) m/z: 191.0862 for [M*] (calcd.: 191.0855 for CisH11*).

_l@
O Cl 1.0 equiv. B(CgFs)s O
O A O DCM, RT, 18 h ' A O

@
[BCI(CsF5l3

Synthesis 2a

2a was prepared by following the protocol for 1 whereas 1,2,3-tris(phenyl)-(1-chloro)-2-
cyclopropene (30.2 mg, 0.10 mmol, 1.0 equiv.) was used. After removal of all volatiles, the
residue was washed with n-hexane (3 x 3 mL) and followed by crystallization with a mixture
of solvent of DCM:n-hexane (1:5) and stored at -30 °C for three days afforded compound 2a
(71 mg, 87%). 2a: *H NMR (400 MHz, CDCls): 34 8.56 - 8.34 (m, 6 H, ArH), 8.01 (tt, J = 7.1,
1.7 Hz, 3 H, ArH), 7.92 - 7.78 (m, 6 H, ArH); 9F NMR (377 MHz, CDCls): 8¢-132.1 (m, 6 F,
0-CsFs of -BCI(CsFs)3), -161.7 (m, 3 F, p-CeFs of -BCI(CsFs)s), -166.5 (m, 6 F, m-CeFs of -
BCI(CsFs)3); 1*B NMR (128 MHz, CDCls): 8g -7.2 (br s, 1 B, -BCI(CsFs)s); 3C NMR (101 MHz,
CDCl3): ¢ 154.9 (s, PhsCs*), 149.1 (br m, -CgFs), 146.8 (br m, -CsFs), 141.4 (br m, -CeFs),
139.8 (br m, -CsFs), 138.9 (s, Car of Ph), 135.3 (s, Car of Ph), 130.9 (s, Car of Ph), 119.6 (s,

Car Of Ph).
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Synthesis 2b

ol
O Cl 1.0 equiv. Et;SiB(C4Fs)s

A Toluene, RT, 18 h A
O O ~EL,SiCl O O

©
[B(CeFs)al

2b was prepared by following the protocol for 1 whereas 1,2,3-(trisphenyl)-(1-chloro)-2-
cyclopropene (30.2 mg, 0.10 mmol, 1.0 equiv.), EtsSi[B(CsFs)4] (79.0 mg, 0.10 mmol, 1.0
equiv.) were used and the reaction was carried out in toluene (2.0 mL). After stirring at RT
for 18 h, the toluene layer was pipetted out. The oily residue was washed with n-hexane (3 x
3 mL) followed by crystallization with a mixture of solvent of DCM:n-hexane (1:5) and stored
at -30 °C for three days afforded compound 2b (86 mg, 91%). 2b: CssHisBF2o requires: C
57.1, H 1.60. Found: C 57.5, H 1.38%. *H NMR (400 MHz, CDCl;): d4 8.50 - 8.33 (m, 6 H,
ArH), 8.03 (tt, J = 7.4, 1.8 Hz, 3 H, ArH), 7.93 - 7.80 (m, 6 H, ArH); °F NMR (377 MHz,
CDCls): 8¢-132.5 (M, 6 F, 0-CeFs of -BArFa), -162.8 (m, 3 F, p-CsFs of -BArFa), -166.7 (m, 6
F, m-CeFs of -BArFz); !B NMR (128 MHz, CDCls): 8g -16.8 (br s, 1 B, -BArFa); 3C NMR
(101 MHz, CDCls): 8¢ 155.4 (s, PhsCs"), 149.7 (br m, -CeFs), 147.3 (br m, -CsFs), 139.8 (s,
Car of Ph), 139.6 (br m, -C¢Fs), 137.8 (br m, -CeFs), 137.3 (br s, -CeFs), 135.6 (S, Car Of Ph),
135.4 (br m, -CeFs), 131.5 (s, Car of Ph), 119.6 (s, Car of Ph); HRMS (ESI, Positive) m/z:

267.1176 for [M*] (calcd.: 267.1168 for C21H1s").

ol
O Cl 1.0 equiv. Me;SiNTf,

A DCM, RT, 18 h
OO A" OO0

[NTf,]

Synthesis 2c

2c was prepared by following the protocol for 1 whereas 1,2,3-(trisphenyl)-(1-chloro)-2-

cyclopropene (30.2 mg, 0.10 mmol, 1.0 equiv.), MesSiNTf; (35.3 mg, 0.10 mmol, 1.0 equiv.)
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were used. After removal of all volatiles, the residue was washed with n-hexane (3 x 3 mL)
and followed by crystallization with a mixture of solvent of DCM:n-hexane (1:5) and stored at
-30 °C for three days afforded compound 2¢ (43 mg, 76%). 2c: *H NMR (400 MHz, CDCls):
S 8.56 - 8.42 (m, 6 H, ArH), 8.02 (tt, J = 7.4, 1.6 Hz, 3 H, ArH), 7.96 - 7.83 (m, 6 H, ArH);
19F NMR (377 MHz, CDCls): 8¢-79.1 (s, 6 F, NTf2); 23C NMR (101 MHz, CDCls): 8¢ 155.7 (s,
PhsCs*), 139.3 (s, Car of Ph), 135.9 (s, Car of Ph), 131.2 (s, Car of Ph), 120.1 (g, J = 322 Hz,

CFs of NTf,), 120.0 (s, Car of Ph).

Synthesis 3

Cl 1.0 equiv. Et3SiB(CgF5)4

F Toluene, RT, 18 h
-Et,SiCl

F

©
[B(CgFs5)4]

3 was prepared by following the protocol for 1 whereas 1-(phenyl)-2,3-
bis(pentafluorophenyl)-(1-chloro)-2-cyclopropene (48.3 mg, 0.10 mmol, 1.0 equiv.),
EtsSi[B(CsFs)4] (79.0 mg, 0.10 mmol, 1.0 equiv.) were taken and the reaction was in toluene
(2.0 mL). After stirring at RT for 18 h, the toluene layer was pipetted out. The residue was
washed with n-hexane (3 x 3 mL) followed by drying afforded brownish-yellow powder
compound 3 (103 mg, 91%). X-ray quality crystals were grown with the mixture of solvents
using DCM:CH3CN:n-hexanes (1:1:5) and -30 °C for seven days. 3: CssHsBF3o requires: C
48.0, H 0.45. Found: C 51.2, H 1.01%. 'H NMR (400 MHz, CD3CN): &4 8.51 (d, J = 7.6, Hz,
2 H, Ar-H), 8.15 (tt, J = 7.5, 1.3 Hz, 1 H, Ar-H), 7.99 - 7.88 (m, 2 H, Ar-H); °F NMR (377
MHz, CDsCN): 8¢ -128.4 (m, 4 F, 0-CeéFs of -Cs(CsFs)2Ph), -133.8 (m, 8 F, 0-CsFs of -
B(CsFs)4), -134.9 (m, 2 F, p-CsFs of -C3(CeFs)2Ph), -159.0 (m, 4 F, m-CsFs of -C3(CeFs)2Ph), -
164.0 (m, 4 F, p-CsFs of -B(CsFs)s), -168.4 (m, 8 F, m-CsFs of -B(CsFs)s); B NMR (128 MHz,
CDsCN): 8 -16.7 (br s, 2 B, -B(CsFs)a); 3C NMR (101 MHz, CDsCN): 8¢ 158.4 (s,

((C5F5)2PhC3)+), 150.2 (bl’ m, -Cer), 147.8 (bl’ m, -C6F5), 147.5 (bl’ m, -C6F5), 142.0 (S, Car of
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Ph), 141.0 (br m, -CgFs), 140.5 (br m, -CeFs), 138.6 (br m, -CgFs), 138.2 (s, Car of Ph),138.1
(br m, -CgFs), 136.1 (br m, -CsFs), 131.9 (Car of Ph), 119.3 (Car of Ph); HRMS (ESI, Positive)

m/z: 447.0236 for [M*] (calcd.: 447.0226 for C1HsF10").

Synthesis 4a

Cl 1.0 equiv. Et3SiB(CgFs5)4

F CeFe RT, 18 h
~Et,SiCl

4a was prepared by following the protocol for 1 whereas 1,2,3-(trispentafluorophenyl)-(1-
chloro)-2-cyclopropene (57.3 mg, 0.10 mmol, 1.0 equiv.), EtsSi[B(CsFs)4] (79.0 mg, 0.10
mmol, 1.0 equiv.) were taken and the reaction was in CesFs (2.0 mL). After stirring at RT for
18 h, the C¢Fs layer was pipetted out. The residue was washed with n-hexane (3 x 3 mL)
followed by drying afforded compound 4a (106 mg, 87%). X-ray quality crystals were grown
with the mixture of solvents using DCM:CH3CN:n-hexanes (1:1:5) and left at -30 °C for a
week. 4a: CsBFss requires: C 44.4. Found: C 44.0%. °F NMR (377 MHz, CDsCN): 8¢-126.8
(M, 4 F, 0-C6Fs of -C3(CsFs)3), -128.2 (M, 2 F, 0-CeFs of -C3(CsFs)s), -133.3 (m, 8 F, 0-CsFs of
-B(CeFs)4), -139.4 (m, 2 F, p-CesFs of -C3(CeFs)s), -149.5 (m, 1 F, p-CsFs of -C3(CsFs)s), -155.8
(m, 4 F, m-CgFs of -C3(CgFs)3), -161.1 (m, 2 F, m-CeFs of -C3(CsFs)3), -163.8 (m, 4 F, p-CeFs
of -B(CsFs)4), -167.8 (m, 8 F, m-CgFs of -B(CsFs)a); 1'B NMR (128 MHz, CDsCN): &g -16.7 (br
s, 2 B, -B(C6Fs)4); *C NMR (101 MHz, CDsCN): d¢ Not resolved C for ((CsFs)sCs)*, 149.0 (br
m, -CeFs), 148.3 (br m, -CsFs), 146.8 (br m, -CsFs), 140.0 (br m, -CsFs), 139.2 (br m, -CsFs),
137.3 (br m, -CeFs), 136.8 (br m, -CeFs),134.8 (br m, -CsFs). HRMS (ESI, Positive) m/z:

536.9769 (M*) (calcd.: 536.9755 for Cz1F15%).
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Synthesis 4b

2.0 equiv. Me3SiOTf

F CqFe RT, 18 h
~Me,SiCl

[HOTf,]

4b (67 mg, 76%) was prepared by following the protocol for 4a whereas MesSiOTf (44.4 mg,
0.2 mmol, 2 equiv.) was employed. X-ray suitable crystals were grown with the mixture of
solvents using DCM:CH3CN:n-hexanes (1:1:5) and left at -30 °C for a week. This batch of
reaction was meant to be for better quality X-ray crystals, hence partial characterization data
included here. 4b: *H NMR (400 MHz, CDsCN): 84 7.32 (br s, 1 H, [HOTf,]); °F NMR (377
MHz, CDsCN): 8¢ -79.5 (m, 6 F, -CFs of [HOTf,]), -138.2 (m, 4 F, 0-CsFs of -C3(CeFs)s), -
143.3 (m, 2 F, 0-CsFs of C3(CsFs)s*), -151.5 (m, 2 F, p-CsFs of C3(CeFs)s?), -157.7 (m, 1 F, p-
CeFs of C3(CeFs)s*), -163.2 (m, 4 F, m-CeFs of -C3(CsFs)s3), -164.7 (m, 2 F, m-CeFs of -

C3(CeFs)3).

Synthesis 5

-

Cl
Q > O 4 2.0 eqUiV. Et3S|B(CGF5)4
Toluene, RT, 18 h
W, ’

- 2Et,SiCl

5 was prepared by following the protocol for 1 whereas 1,4-bis(3-chloro-2,3-diphenyl-1-
cyclopropene)-benzene (52.8 mg, 0.10 mmol, 1.0 equiv.), EtsSi[B(CsFs)4] (158.0 mg, 0.20
mmol, 2.0 equiv.) were employed in toluene (4.0 mL). After stirring at RT for 18 h, the
toluene layer was pipetted out. The residue was washed with n-hexane (3 x 3 mL) followed
by drying afforded yellow powder compound 5 (158 mg, 87%). X-ray quality crystals were

grown with the mixture of solvents using DCM:CH3;CN:n-hexanes (1:1:5) at RT for a week. 5:
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'H NMR (400 MHz, CDsCN): 8y 8.87 (s, 4 H, Ar-H), 8.63 (dt, J = 7.7, 1.5 Hz, 8 H, Ar-H), 8.12
(tt, J = 7.6, 1.7 Hz, 4 H, Ar-H), 8.02 - 7.87 (m, 8 H, Ar-H); °F NMR (377 MHz, CD3CN): & -
133.7 (m, 16 F, 0-CsFs of -B(CsFs)a4), -163.8 (m, 8 F, p-CeFs of -B(CsFs)4), -168.4 (m, 16 F, m-
CsFs of -B(C6Fs)a); B NMR (128 MHz, CDsCN): &g -16.7 (br s, 2 B, -B(CeFs)a); *C NMR
(101 MHz, CD3CN): &¢ Not resolved C for (ArsCs)*, 150.3 (br m, -CgFs), 147.9 (br m, -CsFs),
140.5 (br m, -C¢Fs), 140.2 (s, Car of Ph), 138.6 (br m, -C¢Fs), 137.3 (s, Car of Ph), 136.7 (s,
Car of Ph), 131.6 (s, Car of Ph), 130.0 (s, Car Of Ph), 129.2 (s, Car of Ph), 126.3 (s, Car Of Ph),
121.0 (Car of Ph). Efforts to obtain EA or HRMS ddata for this highly Lewis acidic dication
were unnssccessful. Nonetheless, full characterization of subsequent reaction products are

reported (vide infra)..

Synthesis 6

2.0 equiv. Et3SiB(CgFs),

Toluene, RT, 18 h
- 2Et3SiCl

2[B(CéFs5)dl

6 was prepared by following the protocol for 1 whereas 1,4-bis(3-chloro-2,3-diphenyl-1-
cyclopropene)-2,3,5,6,-tetrafluorobenzene (59.9 mg, 0.10 mmol, 1.0 equiv.), Et3Si[B(CeFs)4]
(158.0 mg, 0.20 mmol, 2.0 equiv.) were employed in toluene (4.0 mL). After stirring at RT for
18 h, the toluene layer was pipetted out. The residue was washed with n-hexane (3 x 3 mL)
followed by drying afforded yellow powder compound 6 (168 mg, 89%). X-ray quality crystals
were grown with the mixture of solvents using DCM:CH3CN:n-hexanes (1:1:5) at RT for a
week. 6: CgaH20B2F44 requires: C 53.5, H 1.07. Found: C 53.4, H 1.68%. *H NMR (400 MHz,
CDsCN): o4 8.65 (dt, J = 8.3, 1.8 Hz, 8 H, Ar-H), 8.17 (tt, J = 7.7, 1.5 Hz, 4 H, Ar-H), 8.05 -
7.92 (m, 8 H, Ar-H); F NMR (377 MHz, CDsCN): 8¢ -126.6 (s, 4 F, CsFa4), -133.8 (m, 16 F,
0-CsFs of -B(CsFs)s), -163.9 (m, 8 F, p-CeFs of -B(CeFs)a), -168.3 (m, 16 F, m-CsFs of -

B(CsFs)a); 1*B NMR (128 MHz, CDsCN): 8 -16.7 (br s, 2 B, -B(CsFs)a); *C NMR (101 MHz,
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CDsCN): 0¢ 160.1 (s, ArsCs)*, 150.4 (br m, -CsFs), 148.0 (br m, -CsFs), 141.5 (s, Car of Ph),
140.6 (br m, -CeFs), 138.6 (br m, -CsFs), 138.1 (s, Car of Ph), 136.1 (br m, -CsF4-), 131.9 (s,
Car of Ph), 120.2 (Car of Ph). Efforts to obtain EA or HRMS ddata for this highly Lewis acidic
dication were unnssccessful. Nonetheless, full characterization of subsequent reaction

products are reported (vide infra)..

Synthesis 7

2.0 equiv. Et3SiB(CgFs5)4

CeFe, RT, 18 h
~2Et,SiCl

2[B(CeFs)s]l F F

7 was prepared by following the protocol for 1 whereas 1,4-bis(3-chloro-2-phenyl-3-
pentaflurophenyl-1-cyclopropene)-2,3,5,6,-tetrafluorobenzene (77.9 mg, 0.10 mmol, 1.0
equiv.), EtsSi[B(CsFs)4] (158.0 mg, 0.20 mmol, 2.0 equiv.) were employed in CsFe (4.0 mL).
After stirring at RT for 18 h, the C¢Fs layer was pipetted out. The residue was washed with n-
hexane (3 x 3 mL) followed by drying afforded dark-brown powder compound 7 (161 mg,
78%). Crystals were grown with the mixture of solvents using DCM:PhCN:n-hexanes (1:1:5)
at RT for a week and data was not publishable quality but confirms the molecular
architecture. 7: 'H NMR (400 MHz, CDsCN): &4 8.62 (dt, J = 8.3, 1.1 Hz, 4 H, Ar-H), 8.23 (it,
J =76, 1.1 Hz, 2 H, Ar-H), 8.06 - 7.94 (m, 4 H, Ar-H); 9F NMR (377 MHz, CDsCN): & -
126.9 (s, 4 F, -CsF4-), -132.1 (m, 4 F, 0-CsFs of (-(CsFs)PhCs)*), -133.8 (m, 16 F, 0-CsFs of -
B(CsFs)s), -141.1 (m, 2 F, p-CgFs of (-(CeFs)PhCs)"), -158.5 (m, 4 F, m-CeFs of (-
(C6Fs)PhCs)"), -164.0 (m, 8 F, p-CsFs of -B(CsFs)4), -168.4 (m, 16 F, m-CsFs of -B(CsFs)4); !B
NMR (128 MHz, CDsCN): g -16.7 (br s, 2 B, -B(CeFs)a); 3C NMR (101 MHz, CD3CN): dc
159.9 (s, ArsCs)*, 150.2 (br m, -CgFs), 147.9 (br m, -CsFs), 146.6 (br m, -CeFs), 146.2 (br m, -
CsFs), 143.0 (s, Car of Ph), 140.6 (br m, -CsFs), 139.1 (s, Car of Ph), 138.6 (br m, -CeFs),

138.6 (br m, -C¢Fs), 136.1 (br m, -CeFs-), 131.8 (s, Car Of Ph), 119.1 (Car of Ph). Efforts to

S15



obtain EA or HRMS ddata for this highly Lewis acidic dication were unnssccessful.

Nonetheless, full characterization of subsequent reaction products are reported (vide infra)..

ol »
1.0 equiv. PPhg @
A - A PPhg
O H DCM, RT, 18 h O
o H

©
[BCI(CgF5)]3 [BCI(CgF5)13

Synthesis 8

Into a 4 mL vial equipped with a stir bar, [(Ph2C).CH][CIB(CsFs)3], 1 (36.9 mg, 0.05 mmol, 1.0
equiv.) was taken in DCM (0.5 mL). A solution of PPh; (15.7 mg, 0.06 mmol, 1.1 equiv.) in
DCM (0.5 mL) was transferred to the vial. The reaction mixture was allowed to stir at RT for
18 h. After removal of all volatiles, the residue was washed with n-hexane (3 x 1 mL) and
followed by drying afforded compound 8 (48.0 mg, 96%). X-ray quality crystals were grown
with a mixture of solvent of DCM:n-hexane (1:5) at RT for a week. 8: Cs1H26BCIF14P-CHCl»
requires: C 57.5, H 2.60. Found: C 57.6, H 2.07%. *H NMR (400 MHz, CDCls): &4 7.83 - 7.72
(m, 3 H, Ar-H), 7.78 - 7.54 (m, 12 H, Ar-H), 7.43 - 7.30 (m, 10 H, Ar-H), 3.77 (d, *Jnp = 48
Hz,1 H, (Ph.C);CH-PPhs); 3P NMR (162 MHz, CDCl): 8 22.5 (d, Jpy = 48 Hz,1 P,
(Ph,C)2CH-PPha); *P{*H} NMR (162 MHz, CDCls): 8p 22.5 (s, 1 P, (Ph,C),CH-PPhs); 1°F
NMR (377 MHz, CDCl): 8¢ -132.0 (m, 6 F, 0-CsFs of -BCI(CsFs)s), -161.6 (m, 3 F, p-CsFs of -
BCI(CgFs)s3), -166.4 (m, 6 F, m-CsFs of -BCI(CeFs)s); B NMR (128 MHz, CDCls): &g -6.9 (br s,
1 B, -BCI(CsFs)3); *C NMR (101 MHz, CDCls): 8¢ 149.5 (br m, -CeFs), 147.0 (br m, -CeFs),
140.1 (br m, -CeFs), 137.8 (br m, -CsFs), 135.4 (d, Jcp = 3.3 Hz, Ca), 134.4 (br m, -CeFs),
133.6 (d, Jcr = 9.9 Hz, Ca), 131.1 (s, Car), 130.5 (d, Jcpr = 11.6 Hz, Ca), 129.4 (d, Jcp =
16.2 Hz, Car), 125.2 (d, Jc-p = 3.2 Hz, Ca), 118.6 (d, Jcp = 87.0 Hz, Ca), 105.4 (d, Jcp = 2.2
Hz, (Ph.C)>CH-PPhs), 16.8 (d, Jc.r = 73.1 Hz, (Ph2C).CH-PPhs). HRMS (ESI, Positive): m/z:

453.1761 (M) (calcd.: 453.1767 for CssHz6P™).
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Synthesis 9 and 9’

1.1 equiv. PPh,

Compounds 9 and 9 were prepared by following the protocol for 8 whereas
[Ph(CsFs)2C3][B(CsFs)4] (3) (56.3 mg, 0.05 mmol, 1.0 equiv.), PPhs (15.7 mg, 0.06 mmol, 1.1
equiv.) were employed in DCM (1.0 mL). After work up, it gave mixture of compounds 9 and
9’ in a total yield of 58.0 mg, 84%. The salts were inseperable mixture whilst 3P NMR
suggests 9 and 9’ is 1:1. X-ray quality crystals were grown with a mixture of solvent of
DCM:PhCN:n-hexanes (1:1:5) at RT for a week. 9 and 9: *H NMR (400 MHz, CDsCN/DCM):
Sn 8.24 - 8.03 (M, 13 H, Ar-H), 8.03 - 7.92 (m, 4H, Ar-H), 7.92 - 7.80 (m, 3 H, Ar-H); 3P NMR
(162 MHz, CDsCN/DCM): 8p 25.8 (s, 1 P, (Ph(CeFs)C)C(CsFs)-PPhs), 25.1 (s, 1 P,
((CsFs)2C)2C(Ph)-PPhs); 3P{*H} NMR (162 MHz, CDsCN/DCM): & 25.8 (s, 1 P,
(Ph(CsFs)C).C(CsFs)-PPhs), 25.1 (s, 1 P, ((CsFs)2C).C(Ph)-PPhs); *F NMR (377 MHz,
CDsCN/DCM): & -133.7 (m, 8 F, 0-CeFs of -B(CeFs)a), -135.9 (m, 4 F, 0-Ce¢Fs of
((CeFs)2C)C(Ph)-PPh3), -136.3 (m, 2 F, 0-C¢Fs of (Ph(CsFs)C).C(CsFs)-PPhs), -137.8 (m, 2 F,
0-CeFs of (Ph(CeFs)C).C(CsFs)-PPhs), -145.2 (m, 2 F, p-Ce¢Fs of ((CsFs)2C).C(Ph)-PPhs), -
147.2 (m, 1 F, p-CsFs of (Ph(CsFs)C)2C(CeFs)-PPhs), -150.2 (m, 1 F, p-CeFs of
(Ph(CeFs)C)2C(CeFs)-PPhs), -159.7 (m, 4 F, m-CsFs of ((CsFs).C).C(Ph)-PPhg), -160.1 (m, 2
F, m-CsFs of (Ph(CsFs)C)2C(CsFs)-PPhs), -160.6 (m, 2 F, m-CeFs of (Ph(CsFs)C)2C(CsFs)-
PPhs), -164.6 (M, 4 F, p-CsFs of -B(CsFs)a), -168.4 (m, 8 F, m-CeFs of -B(CsFs)a); 1:B NMR
(128 MHz, CD3CN/DCM): &g -17.9 (br s, 1 B, -B(CsFs)4); *3C NMR (101 MHz, CDsCN/DCM):
Sc 150.2 (br m, -CsFs), 147.8 (br m, -CsFs), 146.3 (br m, -CsFs), 145.6 (br m, -CsFs), 143.7 (br

m, -C5F5), 140.1 (bl’ m, -Cer), 139.5 (bl’ m, -Cer), 138.1 (bl’ m, -C6F5), 137.7 (bl’ m, -C6F5),
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137.0 (br m, -CeFs), 135.9 (m, Ca;), 135.7 (br m, -CeFs), 134.7 (d, Jcr = 9.4 Hz, Ca;), 134.5 (d,
Jcp = 10.1 Hz, Ca), 133.2 (s, Car), 132.3 (d, Jcp = 29.0 Hz, Ca), 130.4 (d, Jcr = 12.1 Hz,
Car), 130.1 (d, Jc-p = 12.8 Hz, Car), 129.7 (d, Jc-p = 16.2 Hz, Car), 129.0 (S, Car), 117.0 (d, Jcr
= 83.9 Hz, Cp), 116.5 (d, Jcr = 83.9 Hz, Ca), doublets are not resolved for -C(Ph)-PPh; and

-C(CeFs)-PPhs. HRMS (ESI, Positive) m/z: 709.1130 (M*) (calcd.: 709.1137 for CagH20F10P*).

Synthesis 10

Compounds 10 was prepared by following the protocol for 8 whereas [Ph,Cs-CeFa-
C3Ph][2B(CsFs)4] (6) (56.6 mg, 0.03 mmol, 1.0 equiv.), PPhs (18.4 mg, 0.07 mmol, 2.2
equiv.) were employed in DCM (1.0 mL). After work up, it gave compound 10 (70.0 mg,
97%). X-ray quality crystals were grown with a mixture of solvent of DCM:CH3;CN:n-hexanes
(1:1:5) at -30 °C for a week. 10: Ci20Hs0B2F44P2-2.7CH2Cl; requires: C 55.8, H 2.11. Found:
C 55.8, H 2.33%. 'H NMR (400 MHz, CDsCN/DCM): 84 7.85 - 7.74 (m, 6 H, Ar-H), 7.63 -
7.52 (m, 25 H, Ar-H), 7.49 - 7.43 (m, 8 H, Ar-H), 7.41 - 7.35 (m, 3 H, Ar-H), 7.34 - 7.27 (m, 4
H, Ar-H), 7.28 - 7.21 (m, 4 H, Ar-H); 3P NMR (162 MHz, CDsCN/DCM): & 30.8 (s, 1 P, -
(CsFs)Ca(Ph2)PPhs); 3P{H} NMR (162 MHz, CDsCN/DCM): & 308 (s, 1 P, -
(CeF4)Cs(Phy)PPhs); °F NMR (377 MHz, CDsCN/DCM): & -133.5 (m, 8 F, 0-CeFs Of -
B(CeFs)4), -135.0 (d, Je-e = 39.7 Hz, 4 F, CsF4 of (PPh3(Ph2)C3(CeF4)Cs(Ph2)PPhs)), -163.8 (m,
4 F, p-CsFs of -B(CeFs)s), -168.1 (m, 8 F, m-CeFs of -B(CeFs)s); 'B NMR (128 MHz,
CDsCN/DCM): g -16.7 (br s, 1 B, -B(CsFs)s); *C NMR (101 MHz, CDsCN/DCM): 8¢ 150.2
(br m, -C¢Fs), 147.7 (br m, -CgFs), 140.2 (br m, -CeFs), 138.2 (br m, -Ce¢Fs), 137.8 (br m, -
CsFs), 137.5 (br m, -CeFs), 136.1 (d, Jc.p = 3.3 Hz, Ca/), 135.6 (d, Jcr = 2.5 Hz, Ca/), 135.5 (d,

Jcp =23 Hz, CAr), 133.3 (S, CAr), 131.0 (d, Jcp =124 Hz, CAr), 130.8 (S, CAr), 130.2 (d, Jep
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=240 HZ, CAr), 129.7 (S, CAr), 129.0 (d, Jep = 3.4 HZ, CAr), 124.6 (S, CAr), 119.7 (S, CAr),
118.7 (d, Jcp = 83.4 Hz, Ca), 33.9 (d, Jcp = 74.0 Hz, (-C(Ph)-PPhs). MS (MALDI-TOF) m/z:

528.2 (M*-2PPhg) (calcd.: 528.1 for CasHzoF42").

Synthesis 11 and 12

e [ _ ACCH
r \
—|— tBu3P PtBU3
DCE RT, 18 h
Ph Ph C Fs)
S _[tBusPHIB(C4Fs)s]  Ph ok
[B(CeFs)al 11, Ar:;p-OMePh 12, Ar:p-OMePh

Into a 4 mL vial equipped with a stir bar, [Ph3Cs3][B(CsFs)4], 2a (94.6 mg, 0.1 mmol, 1.0 equiv.)
and tBusP (20.2 mg, 0.10 mmol, 1.0 equiv.) were taken in DCE (1.0 mL). A solution of 4-
methoxy phenylacetylene (13.2 mg, 0.1 mmol, 1.0 equiv.) in DCE (0.5 mL) was transferred
to the vial. The reaction mixture was allowed to stir at RT for 18 h. 3P NMR analysis of the
crude mixture suggests [tBusPH][B(CsFs)a] (80% vyield), [(PhsC)sCHC(CsHsOMe)P(t-
Bu)s][B(CeFs)4])] (11) (20% yield) and affirms completion of reaction. After removal of all
volatiles, the residue was extracted with benzene (3 x 2 mL) and the benzene washings
were combined together for chromatographic purification.

The oily residue, a mixture of salts, was crystalized in DCM:n-hexane (1:5) at RT for a week.
Since the salts were inseperable mixture, a partial characterization data included here for 11.
11: 3P NMR (162 MHz, DCM): 8p 45.5 (m, 1 P, -(PhsC)sCHC(Ar)P(t-Bu)s), 3'P{*H} NMR
(162 MHz, DCM): 8p 45.5 (s, 1 P, -(Ph3C)sCHC(Ar)P(t-Bu)s); °F NMR (377 MHz, DCM): & -
132.4 (m, 8 F, 0-CeFs Of -B(CsFs)s), -162.8 (M, 4 F, p-CsFs of -B(CsFs)a), -166.6 (m, 8 F, m-
CsFs of -B(CsFs)a); 1B NMR (128 MHz, DCM): &g -16.6 (br s, 1 B, -B(CsFs)s). HRMS (ESI,
Positive) m/z: 601.3595 (M) (calcd.: 601.3594 for C42Hs0OP7).

Combined benzene washings were taken and all volatiles were evaporated off under
reduced pressure. The residue was taken into minimum DCM. The DCM solution loaded on

preparative TLC plates and eleuted with 10% EtOAc and n-hexanes. This yielded a major
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yellow band with the R; = 0.53. This was collected in affording yellow solid compound 12
(29.0 mg, 73%). X-ray quality crystals were grown via evaporation of a CDCls solution of 12.
12: 'H NMR (400 MHz, CDCls): dn 7.75 (dt, J = 7.6, 1.3 Hz, 4 H, Ar-H), 7.60 (dt, J = 7.7, 1.4
Hz, 2 H, Ar-H), 7.52 - 7.43 (m, 4 H, Ar-H), 7.44 - 7.34 (m, 4 H, Ar-H), 7.30 (tt, J = 7.9, 1.7 Hz,
2 H, Ar-H), 7.18 (tt, J = 7.3, 1.8 Hz, 1 H, Ar-H), 6.81 (dt, J = 8.8, 1.8 Hz, 2 H, Ar-H), 3.79 (s, 1
H, -OCHs); 3C NMR (101 MHz, CDCls): 8¢ 159.2 (s, Car of Ph), 142.9 (s, Car of Ph), 133.3 (s,
Car of Ph), 130.1 (s, Car 0f Ph), 129.4 (s, Car Of Ph), 129.1 (s, Car of Ph), 128.2 (s, Car Of Ph),
126.7 (s, Car of Ph), 126.3 (s, Car of Ph), 125.9 (s, Car of Ph), 116.4 (s, Car of Ph), 113.9 (s,
Car of Ph), 112.5 (s, (Ph2C)2C(Ph)-), 90.8 (s, Cakyne), 78.4 (S, Caiyne), 55.4 (s, -OCHs3), 24.0 (s,

(Ph,C)2C(Ph)-). HRMS (DART) m/z: 399.1737 (M*+H) (calcd.: 399.1743 for CaoHz30).

Synthesis 13

® CoF
CgF 6rs
675 ArCCH Ph
+ BusP —> Cx
DCE, RT, 18 h ~C_
Ph CoFs Ar
© ~[tBusPH][B(CgF5)4] CeFs

[B(CgFs)4l Ar:p-OMePh
13 (39 mg, 67%) was prepared by following the protocol for 12. 13: *H NMR (400 MHz,
CDCls): &y 7.94 (dt, J = 7.7, 1.5 Hz, 2 H, Ar-H), 7.59 - 7.45 (m, 2 H, Ar-H), 7.50 (tt, J = 7.9,
1.9 Hz, 1 H, Ar-H), , 7.39 - 7.28 (m, 2 H, Ar-H), 6.87 - 6.67 (m, 2 H, Ar-H), 3.78 (s, 1 H, -
OCHs); 1°F NMR (377 MHz, CDCls): 8¢ -136.7 (m, 2 F, 0-CsFs of -C(CsFs)-CCAY), -141.4 (m,
2 F, 0-CeFs of ((CsFs)(Ph)C),C-), -151.0 (m, 1 F, p-CsFs of -C(CsFs)-CCAr), -156.2 (m, 1 F, p-
CeFs of ((CeFs)(Ph)C)2C-), -161.0 (M, 2 F, m-CsFs of -C(CsFs)-CCAr), -162.0 (m, 2 F, m-CeFs
of ((CsFs)(Ph)C).C-); *3C NMR (101 MHz, CDCls): 8¢ 159.8 (s, Car of Ph), 146.4 (br s, -CeFs),
143.8 (br s, -CeFs), 139.4 (br m, -CeFs), 136.6 (br m, -CsFs), 134.6 (br m, -CsFs), 133.6 (S, Car
of Ph), 131.2 (s, Car of Ph), 130.2 (s, Car of Ph), 130.0 (br m, Cx of Ph), 128.5 (s, Car of Ph),
126.4 (s, Car of Ph), 125.2 (s, Car of Ph), 121.0 (Ph(C¢Fs)C).C-), 115.1 (Ph(CsFs)C).C-)),
114.0 (s, Car of Ph), 89.1 (s, Caikyne), 80.9 (S, Cakyne), 55.5 (S, -OCHs), 31.1 (s, -C(CsFs)-

CCAr). HRMS (DART) m/z: 579.07939 (M*+H) (calcd.: 579.08012 for CzoH130F10).

S20



Synthesis 14

2®
Ph Ph Ph Ph
B . d ArCCH i ! cx
DCE, RT, 18 h —
Ph Ph P —C
7 [tBusPHIB(CeFs)] A€~ Ph Ph

2[B(CsFs)al Ar:p-OMePh
14 (25 mg, 69%) was prepared by following the protocol for 12 whereas

[PhoC3CsH4C3Ph,][2B(CsFs)a] (5) (90.7 mg, 0.05 mmol, 1.0 equiv.), tBusP (20.2 mg, 0.10
mmol, 2.0 equiv.) and 4-methoxy phenylacetylene (13.2 mg, 0.1 mmol, 2.0 equiv.) were
employed in DCE (1.5 mL). 14: *H NMR (400 MHz, CDCls): dn 7.81 (s, 4 H, -C3CsH4Cs3-),
7.69 - 7.63 (m, 4 H, Ar-H), 7.56 (tt, J = 7.2, 1.4 Hz, 4 H, Ar-H), 7.49 - 7.43 (m, 8 H, Ar-H),
7.41 - 7.37 (m, 8 H, Ar-H), 6.82 - 6.79 (m, 4 H, Ar-H), 3.79 (s, 6 H, -OCHs); 13C NMR (101
MHz, CDCls): &¢c 159.2 (s, Car of Ph), 144.8 (s, Car of Ph), 142.6 (s, Car of Ph), 133.3 (s, Car
of Ph), 130.5 (s, Car of Ph), 130.2 (s, Car of Ph), 130.1 (s, Car of Ph), 129.1 (s, Car of Ph),
129.2 (s, Car of Ph), 128.3 (s, Car Of Ph), 128.2 (s, Car Of Ph), 127.0 (s, Car of Ph),126.3 (s,
Car of Ph), 116.5 (-C3CsH4Cs-), 116.2 (-C3CsH4Cs-), 113.9 (s, Car of Ph), 90.7 (S, Caiyne), 78.6
(s, Caliyne), 55.4 (S, -OCHs), 29.7 (s, -C(Ph)-CCAr). HRMS (DART) m/z: 719.29404 (M*+H)

(Ca|Cd.Z 719.29446 for C54H3902).

20 Ph
Ph R Ph Ph R F
ArCCH O C=car
P O T 1BugP - <
DCE, RT, 18 h _c
Ph F al ArCZ FF Ph
o F ~[tBusPH][B(CgFs)a] Ph
2[B(CgF5)a] 15, Ar:;p-OMePh

Synthesis 15

15 (26 mg, 66%) was prepared by following the protocol for 12 whereas
[Ph2C3sCeF4C3Ph2][2B(CeFs)4] (6) (94.3 mg, 0.05 mmol, 1.0 equiv.), tBusP (20.2 mg, 0.10
mmol, 2.0 equiv.) and 4-methoxy phenylacetylene (13.2 mg, 0.1 mmol, 2.0 equiv.) were
employed in DCE (1.5 mL). 15: *H NMR (400 MHz, CDCl3): dn 7.95 - 7.78 (m, 8 H, Ar-H),
7.58 - 7.50 (M, 4 H, Ar-H), 7.48 - 7.43 (m, 4 H, Ar-H), 7.43 - 7.39 (m, 4 H, Ar-H), 7.30 - 7.26
(m, 4 H, Ar-H), 6.82 - 7.79 (m, 4 H, Ar-H), 3.79 (s, 6 H, -OCHs);®F NMR (377 MHz, CDCls):

8r -138.5 (s, 4 F,-C5CeHsCs-): 3C NMR (101 MHz, CDCls): 8¢ 159.5 (s, Car Of Ph), 143.8 (br
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m, Car of CsF4), 133.5 (s, Car Of Ph), 131.2 (s, Car of Ph), 130.8 (s, Car of Ph), 129.9 (s, Car Of
Ph), 129.6 (s, Car of Ph), 129.5 (s, Car Of Ph), 129.3 (s, Car of Ph), 128.9 (s, Car of Ph), 128.4
(S, Car Of CsF4), 127.1 (s, Car of Ph), 126.5 (S, Car of Ph), 126.4 (s, Car of Ph), 125.7 (s, Car Of
Ph), 116.0 (-C3CsHaCs-), 115.9 (-CsCsH4Cs-), 90.2 (S, Caiyne), 79.5 (S, Caiyne), 55.5 (-OCHs),
29.8 (s, -C(Ph)-CCAr). HRMS (DART) m/z: 791.25856 (M*+H) (calcd.: 791.25677 for

Cs4H3s02F3).

Synthesis 16

Ar
Ph |° Ph Ph é ®
ArCCH /7~ "P(0-Tol),
+ P(o-Tol)3———— C
DCE, RT, 18 h |_'| ©
Ph Ph [B(CgFs5)4]

S) -[tBusPH][B(C4Fs)s] Ph

[B(CeFs)al Ar:p-OMePh

16 (89.9 mg, 65%) was prepared by following the protocol for 11 whereas [PhsC3][B(CesFs)4]
(2a) (19.2 mg, 0.02 mmol, 1.0 equiv.), P(o-Tol); (20.2 mg, 0.02 mmol, 1.0 equiv.) and 4-
methoxy phenylacetylene (13.2 mg, 0.1 mmol, 1.0 equiv.) were employed in DCE (1.5 mL).
3P NMR suggests 16 (65% yield) and [HP(o-Tol)s][B(CsFs)4] (35% yield). 16: *H NMR (400
MHz, CDCls): 8y 7.69 (tt, J = 7.9, 1.2 Hz, 1 H, Ar-H), 7.64 - 7.51 (m, 2 H, PhH), 7.47 (tt, J =
6.9, 1.1 Hz, 2 H, Ar-H), 7.43 - 7.27 (m, 11 H, PhH), 7.23 - 7.14 (m, 4 H, PhH), 7.14 - 6.96 (m,
9 H, PhH), 6.95 7.14 - 6.78 (m, 2 H, PhH), 6.39 (s, 1 H, CH=C), 3.43 (s, 3 H, -OCHz), 2.68
(br s, 3 H, -CHs of P(o-Tol)s), 2.28 (s, 3 H, -CHs of P(0-Tol)s), 1.56 (br s, 3 H, -CH3 of P(o-
Tol)s); P NMR (400 MHz, CDCls): 8p 28.3 (s, 1 P of -C=C-P(0-Tol)s-), **P{*H} NMR (400
MHz, CDCls): dp 28.3 (s, 1 P of -C=C-P(0-Tol)s-); 1°F NMR (400 MHz, CDCls): &¢ -132.5 (m,
8 F, 0-C¢Fs Of -B(CeFs)a), -163.2 (M, 4 F, p-CeFs of -B(CsFs)a), -166.9 (m, 8 F, m-CsFs of -
B(CsFs)s); B NMR (128 MHz, CDCls): 8g 16.6 (br s, 1 B); 3C NMR (126 MHz, CDCls): 8¢
160.6 (s, Car Of Ph), 149.7 (br m, Car of CsF4), 147.2 (br m, Car of CsF4), 139.7 (br m, Ca, of
CsFa), 137.7 (br m, Car of CsF4), 134.5 (br m, Ca, of CeF4), 134.6 (d, J = 13.6 Hz, Ca, of Ph),

133.8 (s, Car Of Ph), 133.4 (d, J = 7.7 Hz, Car of Ph), 130.5 (s, Car of Ph), 130.1 (s, Car Of Ph),
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130.0 (s, Car of Ph), 129.6 (s, Car of Ph), 129.5 (s, Car of Ph), 129.1 (d, J = 9.7 Hz, Ca of Ph),
129.0 (s, Car of Ph), 128.8 (s, Car of Ph), 128.6 (s, Car of Ph), 128.4 (s, Car of Ph), 128.2 (s,
Car of Ph), 127.0 (s, Car of Ph), 126.7 (s, Car Of Ph) 126.1 (s, Car of Ph), 114.4 (-C2(Ph2)),
114.1 (s, Car of Ph), 75.9 (P-C=CH), 55.2 (-OCHs), 29.1 (s, -C(Ph)-CH=C). HRMS (ESI,

Positive) m/z: 703.3122 for [M*] (calcd.: 703.3124 for Cs1H44OP).
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Cyclic Voltammetry (CV) data for all compounds
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Compound 2a _]
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Figure S1. Evolution of CV of 2a (0.1 M) in CH:CN/DCM (1:1) with [(n-Bu)sN]PFs as
supporting electrolyte. Scan rate employed: 0.1V s L.
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Figure S2. Evolution of CV of 2a with internal ferrocene standard.
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Compound 3
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Figure S3. Evolution of CV of 3 (0.1 M) in CH3CN/DCM (1:1) with [(n-Bu)sN]PFs as
supporting electrolyte. Scan rate employed: 0.1V s L.
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Figure S4. Evolution of CV of 3 with internal ferrocene standard.
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Compound 4a
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Figure S5. Evolution of CV of 4a (0.1 M) in CHsCN/DCM (1:1) with [(n-Bu)sN]PFs as
supporting electrolyte. Scan rate employed: 0.1V s L.
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Figure S6. Evolution of CV of 4a with internal ferrocene standard.
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Compound 5
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Figure S7. Evolution of CV of 5 (0.1 M) in CHsCN/DCM (1:1) with [(n-Bu)sN]PFs as
supporting electrolyte. Scan rate employed: 0.1V s L.
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Figure S8. Evolution of CV of 5 with internal ferrocene standard.
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Compound 6
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Figure S9. Evolution of CV of 6 (0.1 M) in CH3CN/DCM (1:1) with [(n-Bu)sN]PFs as
supporting electrolyte. Scan rate employed: 0.1V s L.
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Figure S10. Evolution of CV of 6 with internal ferrocene standard.
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Compound 7
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Figure S11. Evolution of CV of 7 (0.1 M) in CHsCN/DCM (1:1) with [(n-Bu)sN]PFs as
supporting electrolyte. Scan rate employed: 0.1V s L.
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Figure S12. Evolution of CV of 7 with internal ferrocene standard.
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NMR spectra of all the compounds
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Figure S13. *H NMR (400 MHz) spectrum of the compound 1 in CDCl; (#= CDCls).
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Figure S14. **F NMR (377 MHz) spectrum of the compound 1 in CDCls.
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Figure S16. *C NMR (101 MHz) spectrum of the compound 1 in CDCl; (*= CDCls).
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Figure S17. *H NMR (500 MHz) spectrum of the compound 2a in CDCIls/CH.Cl, (1:5) (#=

CDC|3; *= CH2C|2)
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Figure S18. ®F NMR (471 MHz) spectrum of the compound 2a in CDCIls/CHCl (1:5).
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Figure S19. 1B NMR (161 MHz) spectrum of the compound 2a in CDCIs/CHCl; (1:5).
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Figure S20. *C NMR (126 MHz) spectrum of the compound 2a in CDCIls/CH:Cl, (1:5) (#=

CDC|3; *= CH2C|2).
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Figure S21. *H NMR (400 MHz) spectrum of the compound 2b in CDCl; (*= CDCls)
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Figure S22. *F NMR (377 MHz) spectrum of the compound 2b in CDCls.
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Figure S23. 1B NMR (128 MHz) spectrum of the compound 2b in CDCls.
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Figure S24. C NMR (101 MHz) spectrum of the compound 2b in CDCl; (*= CDCls).
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Figure S25. 1H NMR (400 MHz) spectrum of the compound 2c in CDCIs/CHCl; (1:5) (*=
CDC|3; #= CH2C|2)
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Figure S26. **F NMR (377 MHz) spectrum of the compound 2c in CDCls/CHCl; (1:5).
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Figure S27. 3C NMR (101 MHz) spectrum of the compound 2c in CDCIs/CH2Cl, (1:5) (*=
CDC|3; #= CH2C|2).
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Figure S28. 1H NMR (400 MHz) spectrum of the compound 3 in CD3;CN (*= residual toluene;

$= unidentified impurities; #= CD3sCN).
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Figure S29. **F NMR (377 MHz) spectrum of the compound 3 in CDsCN.

S38

-200

—
fppm]



<16.70

©
[B(CgF5)4l

— ——— —— — —
60 40 20 0 .20 -4 -60 Ippm]

z
ST0O DN VO o
ARAaS¥eRe & « -
Snn &g a L
5T EeI8B8 & = ~
I IIITEE C b=

— 15840

1.5

1.0

©
[B(CsF5)4]

0.5

ww $ J
R T e wio i o )

‘ ‘ ‘ : . ‘ . ‘ ‘ . : ‘ ‘
150 100 50 0 [ppm]

-0.0

Figure S31. 13C NMR (101 MHz) spectrum of the compound 3 in CDsCN (*= residual toluene;
$= unidentified impurities; #= CD3sCN).
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Figure S32. *H NMR (400 MHz) spectrum of the compound 4a in CD3CN (#= CD3sCN).
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Figure S33. *F NMR (377 MHz) spectrum of the compound 4a in CD3;CN.
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Figure S34. 1B NMR (128 MHz) spectrum of the compound 4a in CDsCN.
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Figure S35. C NMR (101 MHz) spectrum of the compound 4a in CDsCN (#= CDsCN).
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Compound 4b
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Figure S36. *H NMR (400 MHz) spectrum of the compound 4b in CDsCN (#= CDsCN).
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Figure S37. °F NMR (377 MHz) spectrum of the compound 4b in CD3sCN.
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Figure S38. *H NMR (400 MHz) spectrum of the compound 5 in CDsCN (*= CDsCN, #=
residual toluene).
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Figure S39. F NMR (377 MHz) spectrum of the compound 5 in CDsCN.
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Figure S40. 1B NMR (128 MHz) spectrum of the compound 5 in CD3CN.
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Figure S41. *C NMR (101 MHz) spectrum of the compound 5 in CD3CN (*= CDsCN, #=
residual toluene).
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Figure S42. *H NMR (500 MHz) spectrum of the compound 6 in CDsCN (*= CDsCN).
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Figure S43. F NMR (377 MHz) spectrum of the compound 6 in CDsCN.
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Figure S44. 1B NMR (161 MHz) spectrum of the compound 6 in CDsCN.
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Figure S45. C NMR (101 MHz) spectrum of the compound 6 in CD3CN (*= CD3CN).

S46



Compound 7
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Figure S46. *H NMR (400 MHz) spectrum of the
impurities; #= CD3CN).
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Figure S47. °F NMR (377 MHz) spectrum of the compound 7 in CD3CN.
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Figure S48. 1B NMR (128 MHz) spectrum of the compound 7 in CDsCN.
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Figure S49. C NMR (101 MHz) spectrum of the compound 7 in CDsCN (*= unidentified
impurities, #= CD3CN).
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Compound 8
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Figure S50. *H NMR (400 MHz) spectrum of the compound 8 in CDCl; (*= CDCls).
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Figure S51. 3P NMR (162 MHz) spectrum of the compound 8 in CDCls.

S49



2249

®
A PPhs
H

©
[BCI(CeFsls

fref]

15

10

T
200

Figure S52.

T T T T T T
100 0

T
=100

31pfIH} NMR (162 MHz) spectrum of the compound 8 in CDCls.

[ppm]

131.93
131.98
-161.61
166.37
166.38

—_ 66

C
I\

®
PPhs

DI

©
[BCI(CeFsls

fref]

15

10

=100 =120 =160

T
=180 =200

Figure S53. ®F NMR (377 MHz) spectrum of the compound 8 in CDCls.
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Figure S54. 1B NMR (128 MHz) spectrum of the compound 8 in CDCls.
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Figure S55. C NMR (101 MHz) spectrum of the compound 8 in CDCl; (*= CDCls).
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Compound 9 and 9'
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Figure S56. *H NMR (400 MHz) spectrum of the compounds 9 and 9' in CDsCN/DCM (1:2)
(*= DCM).
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Figure S57. 3P NMR (162 MHz) spectrum of the compounds 9 and 9' in CD3;CN/DCM (1:2).
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Figure S58. 3P{*H} NMR (162 MHz) spectrum of the compounds 9 and 9' in CD3sCN/DCM
(2:2).
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Figure S59. *F NMR (377 MHz) spectrum of the compounds 9 and 9' in CDsCN/DCM (1:2).
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Figure S60. F NMR (377 MHz) EXPANSION spectrum (-134 to -162 ppm) of the
compounds 9 and 9'.
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Figure S61. 'B NMR (128 MHz)spectrum of the compounds 9 and 9' in CDsCN/DCM (1:2).
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Figure S62. *C NMR (101 MHz) spectrum of the compounds 9 and 9' in CDsCN/DCM (1:2)
(*= DCM, #=CD3sCN, $=unidentified impurities).
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Compound 10
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Figure S63. *H NMR (400 MHz) spectrum of the compound 10 in CDsCN/DCM (1:2) (*=
DCM, #= CDsCN).
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Figure S64. 3P NMR (162 MHz) spectrum of the compound 10 in CDsCN/DCM (1:2).
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Figure S65. 3P{*H} NMR (162 MHz) spectrum of the compound 10 in CD3CN/DCM (1:2).
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Figure S66. *°F NMR (377 MHz) spectrum of the compound 10 in CD3CN/DCM (1:2).
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Figure S67. F NMR (377 MHz) EXPANSION spectrum (-133 to -137 ppm) of the
compound 10.
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Figure S68. 1B NMR (128 MHz)spectrum of the compound 10 in CDsCN/DCM (1:2).
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Figure S69. *C NMR (101 MHz) spectrum of the compound 10 in CDsCN/DCM (1:2) (*=
DCM, #=CDsCN, $=unidentified impurities).
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Compound 11
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Figure S70. %P NMR (162 MHz) spectrum of the compound 11 in DCM (*=
[tBUgPH][B(Can)A]).
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Figure S71. 3P{*H} NMR (162 MHz) spectrum of the compound 11 in DCM (*=
[tBUgPH][B(CsF5)4]).
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Figure S72. *F NMR (377 MHz) spectrum of the compound 11 in DCM.
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Figure S73. 1B NMR (128 MHz)spectrum of the compound 11 in DCM.
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Compound 12
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Figure S74. *H NMR (400 MHz) spectrum of the compound 12 in CDCl; (*= CDCls).
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Figure S75. C NMR (101 MHz) spectrum of the compound 12 in CDCl; (*= CDCls).
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Compound 13
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Figure S76. *H NMR (400 MHz) spectrum of the compound 13 in CDCl; (*= CDCls, #=DCM).
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Figure S77. *F NMR (377 MHz) spectrum of the compound 13 in CDCl; (*= CDCls).

S63



=
L&
G232 82 35 5 I
R £2255520:Sh548% 5 88 e s ¥ -
o rrrrregrr@erd © v = @ < =
2 =====8088==0==82 ErF 2 = 8 s (=
R Y | |
CeF -
Ph s -3
Cx~ I
c I
~N
Ar L
CsFs i
Ar:p-OMePh
-3
—Y— T ——
160 140 120 100 30 60 40 20 [ppm]

Figure S78. *C NMR (101 MHz) spectrum of the compound 13 in CDCl; (*= CDCls).

S64



Compound 14
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Figure S79. *H NMR (400 MHz) spectrum of the compound 14 in CDCl; (*= CDCls, #=DCM).
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Figure S80. *C NMR (101 MHz) spectrum of the compound 14 in CDCI; (*= CDCls).
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Compound 15
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Figure S81. *H NMR (400 MHz) spectrum of the compound 15 in CDCl; (*= CDCls, #=DCM).
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Figure S82. °F NMR (377 MHz) spectrum of the compound 15 in CDCl; (*= CDCls).
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Figure S83. *C NMR (101 MHz) spectrum of the compound 15 in CDCl; (*= CDCls).
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Compound 16
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Figure S84. 'H NMR (400 MHz) spectrum of the compound 16 in CDCl; (*= CDCls).
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Figure S85. 3P NMR (126 MHz) spectrum of the compound 16 in CDCl; (#=[HP(o-
Tol)s][B(CeFs)a]).
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Figure S86. 3'P{*H} NMR (126 MHz) spectrum of the compound 16 in CDClz (#=[HP(o-
Tol)s][B(CsFs)4]).
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Figure S87. °F NMR (377 MHz) spectrum of the compound 16 in CDCls.
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Figure S88. 1B NMR (127 MHz) spectrum of the compound 16 in CDCls.
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Figure S89. ¥C NMR (101 MHz) spectrum of the compound 16 in CDCls; (*= CDClz;#=
unidentified impurities and [HP(0-Tol)3][B(CsFs)a4]).
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HRMS spectra of all the compounds

Compound 1
Target Ion Species
Ion Spedies m/z Tonic Formula
M+ 191.0862 C15 Hll

MFG Calculator Results

Target m/z Tonic Formula Calc m/z +/-(mDa) +/-(ppm)
191.0862 C15 H11 191.0855 0.7 3.7
191.1438 c13 H19 o 191.1430 0.8 4.2

DBE MFG Score
10.5 96.88
4.5 75.33

x10 4 |C15 H11: +ESI Scan (0.5-0.6 min, 5 Scans) Frag=175.0V 230420_4500.d Subtract

o ®
w0
3}~
b 5 O
0.8+ a
0.6 H
S)
0.4 3 3 [BCI(CgFsl3
= &S
: o
0.2 E 8
04 . LA A . . hr\‘ : MI .ﬁd\ - : i, - .
190.5 191 191.5 192 192.5 193 193.5 194 194.5
Counts vs. Mass-to-Charge (m/z)
Predicted Isotope Match Table
Isotope m/z Calcm/z Diff (mDa) Abund (%) Calc Abund (%) +/-
1 191.0862 191.0855 0.7 100.0 100.0 0.0
2 192.0894 192.0889 0.5 14.5 16.4 1.9
3 193.0941 193.0923 1.8 1.2 1.2 0.0

Figure S90. HRMS (ESI) spectrum of the compound 1.
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Compound 2b

Target Ion Species

Ton Species m/z
M+ 267 .1176
MFG Calculator Results
Targetm/z Tonic Formula
267 .1176 C21 H15
267.1176 C9 H19 N2 07
267.1176 C10 H15 N6 03

Tonic Formula
C21 H15
Cale m/z +/-(mDa) +/- (ppm)
267.1168 0.8 3.0
267 .1187 -1.1 -4.1
267.1200 -2.4 -3.0

DBE MFG Score

14.5 97.61
1.5 76.93
6.5 69.11

x10 5 |C21 H15: +ES| Scan (1.1-1.4 min, 23 Scans) Frag=175.0v 230403_4253.d Subtract

=
149 =1 _
~
124 &
14
0.84
0.6
0.4 o o
=4
o o™
0.2+ o~
B 5
o 0N

268.1209
1

268.4954
268.6451
268.7755
268.1230
1

|

269.5052

ofli
2N
J, ©

©
[B(CsF5)4l

267.25 267.5 267.75

Predicted Isotope Match Table

Isotope m/z
1 267.1176
2 268.1209
3 269.1230

Figure S91. HRMS (ESI) spectrum of the compound 2b.

268 268.25 268.5 268.75 269 269.25 2

Counts vs. Mass-to-Charge (m/z)

Calem/z Diff (mDa)
267.1168 0.8
268.1202 0.7
269.1236 -0.6
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Abund (%)
100.0
21.7

2.3

69.5 269.75 270 270.25 2705 270.75

Calc Abund (%)
100.0

22.9
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Compound 3

Target Ion Species

Ion Species m/z Tonic Formula
M+ 447.0236 €21 H5 F10
MFG Calculator Results
Targetm/z Tonic Formula Calc m/z +/-(mDa) +/-(ppm) DBE MFG Score
447 .0236 €21 H5 F10 447 .0226 1.0 2.2 14.5 97.59
447 .0236 C9 H9 F10 N2 07 447 .0245 -0.9 -2.0 1.5 79.41
447.0236 C10 H5 F10 N6 03 447.0258 -2.2 -4.9 6.5 77.30

x10 5 |C21 H5 F10: +ES| Scan (0.6-0.9 min, 18 Scans) Frag=175.0V 230403_4248.d Subtract
1.24
1_
0.8
0.6+ w
[5=)
S~ S
0.44 o _ [B(C6Fs)al
r~ o 3 o o™ = )
o ] 2 &
0.2+ e g 8 S~ 8 _
[ @ © 3 =
0 3 3 3 3 =

447.25 4475 44775 448 44825 4485 44875 449 44925 4495 44975 450 45025 4505 450.75
Counts vs. Mass-to-Charge (m/z)

Predicted Isotope Match Table

Isotope m/z Cale m/z Diff (mDa) Abund (%) Calc Abund (%) +/-
1 447.0236 447.0226 1.0 100.0 100.0 0.0
2 448.0266 448.0260 0.6 21.5 22.8 1.3
3 449.0301 449.0293 0.8 2.1 2.5 0.4

Figure S92. HRMS (ESI) spectrum of the compound 3.
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Compound 4a

Target Ion Species
Ion Species m/z Tonic Formula
M+ 536.9769 c21 F15

MFG Calculator Results

Target m/z Tonic Formula Calc m/z +/- (mDa) +/- (ppm) DBE MFG Score
536.9769 €21 F15 536.9755 1.4 2.6 14.5 96.67
536.9769 C10 F15 N6 03 536.9787 -1.8 -3.4 6.5 79.19
536.9769 C9 H4 F15 N2 07 536.9773 -0.4 -0.7 1.5 79.00
536.9769 Cc1l4 H4 F15 05 536.9814 -4.5 -8.4 5.5 63.39

x10 4 [C21 F15: +ESI Scan (0.6-0.7 min, 7 Scans) Frag=175.0v 230403_4249.d Subtract
&
=
6 & b
w
)
5_
44
3 =
&
-
24 > 3
° 2
14 s =)
B [B(CgFs5)al
0 7 ; 7 T 0 L ; 7 0 g
536.5 537 5375 538 5385 538 5395 540 540.5

Counts vs. Mass-to-Charge (m/z)

Predicted Isotope Match Table

Isotope my/z Calem/z Diff (mDa) Abund (%) Calc Abund (%) +/-
1 536.9769 536.9755 1.4 100.0 100.0 0.0
2 537.9801 537.9789 1.2 22.5 22.7 0.2
3 538.9834 538.9822 1.2 2.5 2.5 0.0

Figure S93. HRMS (ESI) spectrum of the compound 4a.
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Compound 8

Target Ion Species

Ton Species mf/z
M+ 453.1761

MFG Calculator Results
Target m/z Tonic Formula
453.1761 €33 H26 P
453.1761 C23 H25 N4 06
453.1761 C24 H21 N8B 02
453.1761 C22 H29 010
453.1761 C17 H26 N8 O5 P
453.1761 C21 H30 N2 O7 P
453.1761 €19 H21 N10 04
453.1761 C28 H26 N2 02 P
453.1761 C22 H26 N6 03 P
453.1761 C16 H30 N4 09 P

Tonic Formula
C33 H26 P

Calem/z

453.
453,
453,
453,
453.
453.
453.
453.
453.
453.

1767
1769
1782
1755
1758
1785
1742
1726
1799
1745

+/-(mDa)  +/- (ppm)

-0.6 -1.3
-0.8 -1.8
=2.1 -4.6
0.6 1.3
0.3 0.7
-2.4 -5.3
1.9 4.2
3.5 7.7
-3.8 -8.4
1.6 3.5

DBE MFG Score

21.
13.
18.

o
L R Y I T I BT T I

14.
17.
13.

88.
81.
78.
76.
70.
69.
63.
62.
61.
60.

41
91
81
86
65

27
87
60
38

%10 5 [C33 H26 P: +ESI Scan (0.5-0.6 min, 7 Scans) Frag=175.0v 230503_0053.d Subtract
1+ o
B
0.9+ = O
0.8 3
0.7+ ®
05 o A PPh,
0.5+ =
0] ¢ 2 O H
0.3+ 5
= 3 ©
021 g 2_
014 k 9 s [BCI(C6Fs)ls
A =
0= T T T l T T T — T 7 T
452.5 453 453.5 454 454.5 455 455.5 456 456.5 457 457.5
Counts vs. Mass-to-Charge (m/z)
Predicted Isotope Match Table
Isotope m/z Cale m/z Diff (mDa) Abund (%) Calc Abund (%) +/-
1 453.1761 453.1767 -0.6 100.0 100.0 0.0
2 454.1789 454.1800 -1.1 35.1 36.0 0.9
3 455.1875 455.1834 4.1 10.5 6.3 -4.2
4 456.1924 456.1868 5.6 2.7 0.7 =2.0

Figure S94. HRMS (ESI) spectrum of the compound 8.
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Compound 9 and 9'

Target Ion Species

DBE MFG Score

Ton Species m/z Tonic Formula
M+ 709.113 C39 H20 F10 P

MFG Calculator Results
Target m/z Tonic Formula Calc m/z +/- (mDa) +/- (ppm)
709.1130 €39 H20 F10 P 709.1137 -0.7 -1.0 25.5
709.1130 €29 H19 F10 N4 06 709.1139 -0.9 -1.3 17.5
709.1130 C30 H15 F10 N8 02 709.1153 -2.3 -3.2 22.5
709.1130 C28 H23 F10 010 709.1126 0.4 0.6 12.5
709.1130 C34 H20 F10 N2 02 P 709.1097 3.3 4.7 21.5
709.1130 €25 H15 F10 N10 04 709.1113 1.7 2.4 18.5
709.1130 €27 H24 F10 N2 O7 P 709.1156 -2.6 -3.7 12.5
709.1130 C36 H15 F10 N4 O 709.1081 4.9 6.9 26.5
709.1130 C28 H20 F10 N6 03 P 709.1169 -3.9 -5.5 17.5
709.1130 C34 H19 F10 N2 04 709.1180 -5.0 -7.1 21.5

x10 4 [C39 H20 F10 P: +ES| Scan (0.6-0.7 min, 7 Scans) Frag=175.0V 230419_4488.d Subtract

g
3 |-
g
251 =
-
1.5 ~ o
[B(CeFsla
1 o
0.5
0 T ; T i T T 7 7 T
7085 709 709.5 710 7105 711 7115 712 7125
Counts vs. Mass-to-Charge (m/z)
Predicted Isotope Match Table
Isotope mfz Calc m/z Diff (mDa) Abund (%) Calc Abund (%) +/-
709.1130 709.1137 -0.7 100.0 100.0 0.0
710.1162 710.1171 -0.9 43.6 42.4 -1.2
711.1200 711.1205 -0.5 9.0 8.8 -0.2

Figure S95. HRMS (ESI, Positive) spectrum of the compounds 9 and 9'.
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Compound 10

MALDI-TOF Mass Spectrum
Data File: 230405 _4299%0_D16\1 Matrix: none, ACN Sample Name: DM-4-36
3 x104
F ’1 2 2023-04-05T12:35:20.000
- L &
Z @
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AIMS Mass Spectrometry Laboratory - Chemistry - University of Toronto printed: 452023 12:36:48 PM

Figure S96. MS (MALDI-TOF) spectrum of the compound 10.
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Compound 11

Target Ion Species
Ton Species m/z Tonic Formula
M+ 601.3595 c42 H50 0 P
MFG Calculator Results
Target m/z Tonic Formula Calc m/z +/-(mDa) +/-(ppm) DBE MFG Score
601.3595 c42 H50 0 P 601.3594 0.1 0.2 18.5 99.20
601.3595 C44 H45 N2 601.3577 1.8 3.0 23.5 94.139
601.3595 C32 H49 N4 07 601.3596 -0.1 -0.2 10.5 94.23
601.3595 €33 H45 N8 03 601.3609 -1.4 =2.3 15.5 93.81
601.3595 €31 H53 011 601.3582 1.3 2.2 5.5 88.71
601.3595 C26 H50 N8 06 P 601.3585 1.0 1.7 6.5 85.02
601.3595 C30 H54 N2 08 P 601.3612 -1.7 -2.8 5.5 84.32
601.3595 C28 H45 N10 05 601.3569 2.6 4.3 11.5 80.91
601.3595 €31 H50 N6 04 P 601.3626 -3.1 =5.2 10.5 79.83
601.3595 C37 HSO N2 03 P 601.3554 4.1 6.8 14.5 78.99
x10 5 |C42 H50 O P: +ES| Scan (7.3-7.6 min, 15 Scans) Frag=175.0v 230414_4414.d Subtract
T [T+]
3 ‘%* Ph 'T‘r )
. 2 ;g Ph C//C\PtBu3
] )
2 Lkl H
. S Bh [B(CeFs)4l
N E 11, Ar:p-OMePh
e =
0.5 2 %-—
0 A e,
' 6005 601 6015 602 6025 603 6035 604 6045 605 6055
Counts vs. Mass-to-Charge (m/z)
Predicted Isotope Match Table
Isotope m/z Calcm/z Diff (mDa) Abund (%) Calc Abund (%) +/-
1 601.3595 601.3594 0.1 100.0 100.0 0.0
2 602.3623 602.3628 -0.5 44.6 46.0 1.4
3 603.3650 603.3661 -1.1 9.8 10.6 0.8
4 604.3685 604.3694 -0.9 1.4 1.6 0.2

Figure S97. HRMS (ESI, Positive) spectrum of the compound 11.
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Compound 12

Spectrum
Subtract [MS: 0.5811-0.6478, MS: 0.3061-0.3811] / 230410_4349 / DART+ / DM-4-43 DART @ 350 C/ (9825)
1104 ]
1.00 _ 399.2 Ph Ph
i Cx
- 0.75 - QC\
2 ] Ar
] 4002 12, Arp'OMePh
0.25
1 3982
] 4012
0.00 -
397 398 399 400 401 402
m/z
Elemental Composition
Parameters Elements Set 2:
Tolerance: +1000mDa  Symbol C ]
Electron: Odd/Even  Min 0 0 0
Charge: +1 Max 50 20
DBE: -15- 1000
Results
Calculated Mass Mass
Mass Intensity Formula Difference Difference  DBE
Mass
[mDal [ppm)
399.17370 9825.39 CI5H29NOT1 399.17351 0.18 046 20
C14 H23 N8 06 399.17351 0.19 048 75
C30H230 399.17434 -0.64 -161 195
C28 H21 N3 399.17300 0.70 175 200
C16 H25 N5 07 399.17485 -1.15 -2.89 70
C13 H27 N4 010 399.17217 153 383 2.5
Caleulated Mass Mass
Mass Intensity Formula Mass Difference Difference  DBE
[mDa] [ppm]
C17 H21 N9 03 399.17619 -249 -6.24 120
C18 H27 N2 08 399.17619 -2.50 -6.25 6.5
C11 H25 N7 09 399.17083 287 7.19 30
C25 H23 N2 03 399.17032 338 846 155
C19 H23 N6 04 399.17753 -3.83 -9.60 15
C9H23 N10 08 399.16948 421 10.55 35
C23 H21 N5 02 399.16898 472 11.83 16.0
C20 H19 N10 399.17887 =517 -12.95 16.5
C21 H25 N3 05 399.17887 -5.18 -12.96 1.0
C8 H27 N6 012 399.16815 5.55 13.90 -15
C7 H27 N8 O11 399.17938 -5.68 -14.24 -15
C22 H25 N 06 399.16764 6.06 15.18 1.0
C21H19N8 O 399.16763 6.06 15.19 16.5
C22H21N7 O 399.18021 -6.51 -16.32 16.0
C23 H27 06 399.18022 -6.52 -16.33 105
C6 H25 N9 O11 399.16680 6.89 1727 -1.0
C20 H23 N4 O5 399.16630 740 18.54 15
C24 H23 N4 02 399.18155 -7.86 -19.68 155
C10 H25 N9 08 399.18206 -8.36 -20.95 30
C19H27 09 399.16496 8.74 2189 6.5
C18 H21 N7 04 399.16495 874 2190 120
C26 H25 N O3 399.18290 -9.20 -23.04 15.0
C12 H27 N6 09 399.18340 -9.71 -24.31 25

Figure S98. HRMS (DART) spectrum of the compound 12.
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Compound 13

Subtract [MS: 2.7409-2.8075, MS: 2.9075-3.0075] / 230410_4350 / DART+ / DM-4-67 DART @ 450 C/ (5409)
i 579.1
5000 578.1 Ph CeFs
1 Cx
z - C.__
g 1 Ar
2500 7 coo- CGFS
] Ar:p-OMePh
] 581.1
o7 "|"'|""|A""|""|
577 578 579 580 581 582 583
m/z
Elemental Composition
Parameters Elements Set 2:
Tolerance: +1000 mDa  Symbol C H N ] F
Electron: Odd/Even  Min 0 0 0 0 10
Charge: +1  Max 50 100 10 20 10
DBE: -15- 1000
Results
Calculated Mass Mass
Mass Intensity Formula Mass Difference Difference  DBE
[mDal] lppm]
579.07939 5408.88 C15H19NO11F10 579.07929 0.09 0.16 20
C14 H13 N8 06 F10 579.07929 0.10 047 75
C28 H11 N3 F10 579.07878 061 1.05 200
C30H13 0 F10 579.08012 -0.74 -127 195
C16 H15 N5 O7 F10 579.08063 -1.24 -2.15 70
C13 H17 N4 010 F10 579.07795 144 248 25
Calculated Mass Mass
Mass Intensity Formula Mass Difference Difference  DBE
[mDa] [ppm]
C17H11 NS O3 F10 579.08197 -258 -4.46 120
C18 H17 N2 O8 F10 579.08197 -259 -447 65
C1TH15 N7 09 F10 579.07661 278 4.80 30
C25H13 N2 03 F10 579.07610 329 568 155
C19H13 N6 04 F10 579.08331 -392 -6.78 115
CIH13 N10 O8 F10 57907527 4.12 712 35
C23H1TN5 02 F10 579.07476 463 799 16.0
C20 H9 N10 F10 579.08465 -5.26 -9.09 16.5
C21H15N3 05 F10 579.08465 -527 -9.10 110
C8 H17 N6 012 F10 579.07393 546 943 -15
C7 H17 N8 011 F10 579.08516 -577 -997 -15
C22H15 N 06 F10 579.07342 597 1030 110
C21HI N8 O F10 579.07342 597 1031 16.5
C22H11 N7 OF10 579.08599 -6.60 -11.40 160
C23 H17 06 F10 579.08600 -661 -1141 105
C6 H15 N9 O11 F10 579.07259 6.80 11.75 -1.0
C20H13 N4 O5 F10 579.07208 731 12,62 115
C24 H13 N4 02 F10 579.08733 =795 -13.72 155
C10H15 N3 O8 F10 579.08784 -8.45 -14.60 30
C19H17 09 F10 579.07074 865 1493 65
C18H11 N7 04 F10 579.07074 865 1494 120
C26 H15 N 03 F10 579.08868 -9.29 -16.04 150
C12H17 N6 09 F10 579.08918 -9.80 -16.92 25
C17 H15 N3 O8 F10 579.06940 9.99 17.25 70
C16 HI N10 O3 F10 579.06939 9.99 17.26 125

Figure S99. HRMS (DART) spectrum of the compound 13.
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Compound 14

N

Subtract [MS: 1.4203-1.4953, MS: 0.6869-0.8286] / 230410_4351 / DART+ / c54h3802 DART @ 500 C/ (12948)
wi0d 150
1 7193 Ph Ph
- SO
1.00 -
2 ] Ac=C Ph Ph
5 ] 7203 Ar:p-OMePh
=
0.50
] 718.3 7213
0_00‘,‘...,.jk.,.].‘.‘,....,J\&‘.].f\‘..[...
77 718 719 720 721 722 723
m/z
Elemental Composition
Parameters Elements Set 2:
Tolerance: +1000 mDa  Symbol C H N
Electron: Odd/Even  Min 0 0 0 0
Charge: +1 Max 100 200 10 20
DBE: -1.5- 1000
Results
Calculated Mass Mass
Mass Intensity Formula Mass Difference Difference  DBE
[mDa] [ppm)
719.29404 12948.39 (C25 H47 N6 018 71929414 -0.10 -0.14 55
C39 H45 N 012 719.29363 041 057 180
C38 H39 N8 O7 719.29362 041 058 235
C54 H39 02 719.29446 -042 -058 355
C52H37N3 0 71929311 092 128 360
C40 H41 N5 08 719.29496 -093 -129 230
[ Lt
C23 H45 N9 017 719.29279 124 1.73 6.0
C26 H43 N10 014 719.29547 -1.44 -2.00 105
C27 H49 N3 019 719.29548 -1.44 -2.00 5.0
C37 H43 N4 011 719.29228 1.75 244 185
C50 H35 N6 719.29177 226 315 365
C41 H37 N9 04 719.29630 -2.27 -3.15 280
C42 H43 N2 09 719.29631 =227 -3.16 225
C28 H45 N7 015 719.29682 -2.78 -3.86 100
C29 H51 020 719.29682 -2.78 -3.87 45
(36 H47 015 719.29095 3.09 429 135
C35 H41 N7 010 719.29094 3.09 430 19.0
C49 H39 N2 04 719.29043 360 501 315
C43 H39 N6 05 719.29764 -361 -5.02 275
C20 H47 N8 020 719.29011 392 546 1.5
C30 H47 N4 016 719.29816 -4.12 573 95
C34 H45 N3 014 719.28960 443 6.16 140
C33 H39 N10 Q9 719.28960 444 6.17 195
C47 H37 N5 03 719.28909 494 6.87 320
C44 H35N100 719.29898 -4.95 -6.88 325
(45 H41 N3 06 719.29899 -4.95 -6.88 270
C31 H43 N8 012 719.29950 -5.46 -7.59 145
(32 H49 N 017 719.29950 -5.46 -760 9.0
(32 H43 N6 013 719.28826 577 8.03 145
C46 HAT N O7 719.28775 628 873 270
C45 H35 N8 02 719.28775 6.29 874 325
C46 H37 N7 02 71930032 -6.29 -8.74 320
C47 H43 07 71930033 -6.29 -8.75 265
C33 H45 N5 013 719.30084 -6.80 -9.46 140
C31 H47 N2 017 719.28692 AL 9.89 95
C30 H41 N9 012 719.28692 7.2 9.89 15.0
C19 H47 N10 019 71930135 =731 -10.16 1.5
C44 H39 N4 06 719.28641 763 1060 275
C48 H39 N4 03 71930167 -7.63 -1061 315

Figure S100. HRMS (DART) spectrum of the compound 14.
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Compound 15

Subtract [MS: 1.5743-1.5993, MS: 0.0243-0.0909] / 230410_4352 / DART+ / DM-4-72 DART @ 500 C/ (723)
750 7913 Ph E F Ph
] > O < CSCAr
Z 0] 7923 Arc=C F F Ph
g ] Ph
E E 7933 .
= ] 7502 15, Ar:p-OMePh
250
] 7943
1 A 7953 706.3
0 ¢ V. > \ N, A , S /‘\/\r ; A ; .IfV\I\AI
790.0 792.5 7950 7975
m/z
Elemental Composition
Parameters Elements Set 1:
Tolerance: +1000mDa  Symbol C H 0 F
Electron: QOdd/Even  Min 0 0 0 4
Charge: +1  Max 100 200 20 4
DBE: -15-1000
Results
Calculated Mass Mass
Mass Intensity Formula Difference Difference  DBE
Mass
[mDa] [ppm]
791.25856 72337 C4TH33N9 04 F4 791.25861 -0.05 -007 280
C42 H39 N2 09 F4 791.25862 -0.06 -007 225
C28 H41 N7 O15F4 791.25913 -0.57 -072 10.0
C29 H47 020 F4 791.25913 -0.57 -072 45
C27 H45 N3 O19 F4 791.25779 077 097 50
C26 H39 N10 014 F4 791.25779 0.78 098 105
Calculated Mass Mass
Mass Intensity Formula Difference Difference  DBE
Mass
[mDa] [ppm]
C40 H37 N5 08 F4 79125728 128 162 230
C43 H35 N6 O5 F4 791.25996 -1.40 -1.76 275
C54 H3502F4 79125677 1.79 226 355
C30 H43 N4 O16 F4 791.26047 =191 =241 95
C25 H43 N6 O18 F4 791.25645 211 267 55
C39H4TNO12F4 791.25594 262 331 180
C38 H35 N8 O7 F4 791.25593 263 332 235
C44 H3TN1D OF4 79126129 -273 -345 325
C45 H37 N3 O6 F4 79126130 -2.74 -346 270
C52H33IN3OF4 791.25543 313 396 36.0
C31H39N8 O12F4 79126181 -325 -4.10 145
C32H45N O17 F4 79126181 -325 -4.11 9.0
C23 H41 N9 O17 F4 79125511 346 437 6.0
C37H39N4 O11F4 791.25460 396 5.01 185
C46 H33 N7 O2 F4 79126264 -4.08 -5.15 320
C47H39 07 F4 79126264 -4.08 -5.16 26.5
C50 H31 N6 F4 791.25408 448 566 36.5
C33 H41N5 O13F4 79126315 -4.59 -5.80 140
C19 H43 N10 O19 F4 791.26366 -5.10 -6.44 1.5
C36 H43 015 F4 79125326 530 6.70 135
C35H37 N7 O10F4 79125325 531 6.71 19.0
C48 H35 N4 O3 F4 791.26398 -542 -6.85 315
C49 H35 N2 O4 F4 79125275 5.81 735 315
C34 H37 N9 Q9 F4 791.26449 -593 -749 19.0
C35H43 N2 014 F4 791.26449 -593 -7.50 135
C20 H43 N8 020 F4 79125243 6.14 776 1.5
C21 H45 N7 020 F4 791.26500 -6.44 -8.14 1.0
C34 H41N3 O14F4 79125192 6.64 840 140
C33 H35N10 O9F4 79125191 665 840 195
C50 H37N O4 F4 791.26532 -6.76 -8.55 310
C47 H33 N5 O3 F4 791.25140 716 9.05 320
C36 H39 N6 O10F4 79126583 =727 -9.19 185
C32 H39 N6 O13 F4 791.25057 799 10.09 145

Figure S101. HRMS (DART) spectrum of the compound 15.
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Compound 16

Target Ion Species
Ton Species m/z Tonic Formula
M+ 703.3122 €51 H44 O P
MFG Calculator Results
Target m/z Tonic Formula Calem/z +/-(mDa) +/- (ppm) DBE MFG Score
703.3122 C51 H44 O P 703.3124 -0.2 -0.3 30.5 99.27
703.3122 €53 H39 N2 703.3108 1.4 2.0 35.5 96.40
703.3122 C41 H43 N4 07 703.3126 -0.4 -0.6 22.5 96.17
703.3122 C42 H39 N8 03 703.3140 -1.8 -2.6 27.5 94.43
703.3122 40 H47 011 703.3113 0.9 1.3 17.5 92.98
703.3122 C35 H44 N8 06 P 703.3116 0.6 0.9 18.5 89.80
703.3122 C39 H48 N2 08 P 703.3143 =2.1 -3.0 17.5 87.31
703.3122 €37 H39 N10 05 703.3099 2.3 3.3 23.5 87.15
703.3122 C46 H44 N2 03 P 703.3084 3.8 5.4 26.5 84.46
703.3122 C40 H44 N6 04 P 703.3156 -3.4 -4.8 22.5 §2.46
x10 # |C51 H44 O P: +ESI Scan (1.2-1.4 min, 11 Scans) Frag=175.0V 230414_4415.d Subtract
o Ar
% - Ph L ®
|-
] C
7] 2 N Ph £~ P(o-Tol)3
6 2 (,3
s ©)
> g H ' [B(CeFs)]
44 Ph
34 & Ar:;p-OMePh
1 =] -
“ g . g
14 & 5
D | 5 i - ; : z K i 3 EA ; ; E 7 ; 5
7025 703 7035 704 7045 705 7055 706 7065 707 7075 708 7085
Counts vs. Mass-to-Charge (m/z)
Predicted Isotope Match Table
Isotope myz Calc m/z Diff (mDa) Abund (%) Calc Abund (%) +/-
1 703.3122 703.3124 -0.2 100.0 100.0 0.0
2 704.3152 704.3158 -0.6 53.6 55.7 2.1
3 705.3182 705.3192 -1.0 14.3 15.4 1.1
4 706.3216 706.3225 =0.9 2.8 2.8 0.0

Figure S102. HRMS (ESI, Positive) spectrum of the compound 16.
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Computational details

The quantum chemical DFT calculations have been performed with the TURBOMOLE 7.4 suite of
programst™ The initial structures generated according to their Lewis structures are checked with the
CREST method using the xTB program for low-lying conformers as input.l? The structures are fully
optimized at the TPSS-D3/def2-TZVP + COSMO level of theory, which combines the TPSS meta-
GGA density functional® with the BJ-damped DFT-D3 dispersion correction®”! and the def2-TZVP
basis set,’! using the Conductor-like Screening Model (COSMO) continuum solvation model™ for
CH.Cl; solvent (dielectric constant & = 8.93 and solvent radium Rs = 2.94 A). The density-fitting
RI-J approach™ 7 is used to accelerate the geometry optimization and numerical harmonic frequency
calculations!® in solution. The optimized structures are characterized by frequency analysis to identify
the nature of located stationary points (no imaginary frequency for true minima and only one
imaginary frequency for transition state) and to provide thermal corrections (at 298.15 K and 1 atm)
according to the modified ideal gas-rigid rotor—harmonic oscillator model.®! This choice of
dispersion-corrected meta-GGA functional makes the efficient exploration of all potential reaction
paths possible.

The final solvation free energies in CH,Cl; solution are computed with the COSMO-RS solvation
model™*® (parameter file: BP_TZVP_C30_1601.ctd) using the COSMOtherm program package™* on
the above TPSS-D3 optimized structures, and corrected by +1.89 kcal-mol™ to account for higher
reference solute concentration of 1 mol-L™* usually used in solution. To check the effects of the
chosen DFT functional on the reaction energies and barriers, single-point calculations at the meta-
GGA TPSS-D3E! and hybrid-meta-GGA PW6B95-D312 levels are performed using a larger def2-
QZVP basis set.[> 13 The final reaction Gibbs free energies (AG) are determined from the electronic
single-point energies plus TPSS-D3 thermal corrections and COSMO-RS solvation free energies. In
our discussion, higher-level PW6B95-D3 Gibbs free energies (in kcal/mol, at 298.15 K and 1 mol/L
concentration) will be used in our discussion unless specified otherwise. The applied DFT methods in

combination with the large AO basis set provide usually accurate electronic energies leading to errors
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for chemical energies (including barriers) on the order of typically 1-2 kcal/mol. This has been tested
thoroughly for the huge data base GMTKN55M4 which is the common standard in the field of DFT

benchmarking.
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Table S1. TPSS-D3/def2-TZVP + COSMO computed imaginary frequency (ImF), zero-point energies (ZPE), gas-phase enthalpic (Hc) and Gibbs free-energy
(Gc) corrections; the COSMO-RS computed solvation enthalpic (Hsol) and Gibbs free-energy (Gsol) corrections in CH,Cl; solution; TPSS-D3/def2-QZVP and
PW6B95-D3/def2-QZVP single-point energies (TPSS-D3 and PW6B95-D3); the total PW6B95-D3 free energies Gp; the relative electronic energies (AEr and
AEp) and Gibbs energies (AGt and AGp) at the TPSS-D3 and PW6B95-D3 levels. (group Ph = CgHs; tBu = CMes; To = 0-C¢HsCHs3)

Reactions ImF ZPE  Hc Gc Hsol Gsol TPSS-D3  PW6B95-D3 Gp AET AEp AGp AGt
kcal kcal kcal kcal kcal kcal kcal kcal kcal

in CH.Cl, cm? /mol  /mol /mol /mol /mol En En En /mol /mol /mol /mol

No stable OPEt; (Et = CH,CHs) adduct in CHCl; solution with cation 4*

4* + OPEt; 0 228.66 256.26 171.21 -7596 -62.22 -2953.37100 -2956.29980 -2956.12009 0.00 0.00 0.00 0.00

4*OPEts 0 229.92 257.73 186.60 -58.14 -51.45 -2953.40144  -2956.33433 -2956.11596 -19.10 -21.67 2.59 5.16

Stable BCF (f = C¢Fs) adduct of OPEt;

Bf; + OPEt; 0 219.79 246.70 163.05 -33.59 -22.91 -2864.19373  -2867.03189 -2866.80254 0.00 0.00 0.00 0.00

Bf3_OPEt3 0 221.10 248.16 179.22 -24.11 -19.70 -2864.23879  -2867.08293 -2866.82571  -28.27 -32.03 -14.53 -10.78

Facile and exergonic Cl- abstraction from 1Cl with BCF

1Cl + Bf3 0 22466 25242 165.84 -33.81 -25.64 -3248.42315 -3251.64623 -3251.41679 0.00 0.00 0.00 0.00

TSO 52i 22383 252.22 179.10 -29.41 -23.34 -3248.43601  -3251.65931 -3251.40808 -8.07 -8.21 5.46 5.60

1* + CIBfs" 0 22425 252.00 16598 -99.36 -88.69 -3248.32857  -3251.55715 -3251.42796 59.35 55.90 -7.01 -3.56

Facile PPh; adduct formation of cation 1+

1* + PPh; 0 299.14 31759 250.43 -74.48 -62.13 -1615.12609 -1616.79669 -1616.49060 0.00 0.00 0.00 0.00

8* 0 300.11 31894 265.45 -58.71 -49.66 -1615.19647 -1616.86421 -1616.51733  -44.17  -42.37 -16.77  -18.57

For more delocalized cation 2* with 3 phenyl substituents

2Cl + Bf; 0 273.70 304.72 21154 -38.38 -29.39 -3479.63263  -3483.11243 -3482.81613 0.00 0.00 0.00 0.00

TS0a 39i 273.64 305.13 226.42 -32.94 -26.32 -3479.64735  -3483.12867 -3482.80679 -9.23  -10.19 5.86 6.82

2" + CIBfs" 0 27419 305.18 21293 -100.05 -88.40 -3479.56096  -3483.04462 -3482.84015 4497 4255 -15.07 -12.65

FLP reaction of 2+/PtBu3

2* + HCCPhOMe 0 268.05 285.22 22129 -67.05 -55.48 -1232.73368  -1234.08154 -1233.81127 0.00 0.00 0.00 0.00

TS1* 444i 267.27 284.78 23358 -57.43 -48.62 -1232.73602 -1234.07434 -1233.77658 -1.47 4,52 21.77 15.78

A* 0 27053 287.25 238.15 -60.13 -50.87 -1232.74672  -1234.08646 -1233.78501 -8.18 -3.09 16.48 11.39

..followed by facile deprotnation and P-C adduct formation
2* + HCCPhOMe + P(tBu)s 0 49556 524.74 42356 -80.19 -63.74 -2048.00223  -2050.11247 -2049.53003 0.00 0.00 0.00 0.00
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TS2* 141i 49421 524.00 449.80 -61.77 -51.16 -2048.04837  -2050.14498
11 + P(tBu)sH* 0 496.70 52591 43823 -8343 -69.10 -2048.04059  -2050.14921
TS3* 93i 496.96 526.20 452.83 -61.46 -51.36 -2048.05265  -2050.15095
10* 0 501.05 529.60 459.19 -63.21 -52.73 -2048.11563  -2050.22217
..less Lewis-basic PTo3 leads to higher deprotonation barrier
2" + HCCPhOMe + P(To)3 0 48857 519.14 41323 -88.06 -70.93 -2387.59162  -2390.09659
TS2+0 294i 486.39 517.74 440.03 -66.89 -55.58 -2387.63150  -2390.12400
11 + P(To)sH* 0 488.85 519.79 426.44 -86.82 -71.04 -2387.61687  -2390.12082
For cation 3* with 2 Pfs and one Ph, CI- adduct is 1.6 kcal/mol more stable at C-Pf
3Cl + Bfs 0 22254 259.35 15450 -34.09 -26.69 -4472.49818 -4476.94755
3* + CIBfs~ 0 22271 259.43 154.89 -101.31 -90.83 -4472.40478  -4476.85505
For cation 4* with 3 Pfs, Cl- transfer from CIBf;~ anion is 1.8 kcal/mol endergonic
4Cl + Bf; 0 196.74 236.49 125.63 -32.79 -26.05 -4968.92450  -4973.85839
4* + CIBf3~ 0 196.78 236.47 126.56 -102.05 -92.15 -4968.82428  -4973.75735
Dication 5%* formation is also exergonic via two Cl- abstraction
5CI, + Bf; 0 391.29 43111 31994 -5594 -43.19 -4517.24112 -4521.69382
5CI* + Bf3ClI- 0 39166 43140 320.11 -11252 -97.13 -4517.17766  -4521.63382
5CI* + Bfs 0 39174 43042 32150 -80.23 -66.27 -4056.77566  -4060.89287
BfsCl- + 52 0 393.07 43145 323.10 -187.73 -170.60 -4056.62142  -4060.74272
Dication 6%* formation is also exergonic via two Cl- abstraction
6Cl, + Bf3 0 37049 412.82 296.91 -54.11 -41.94 -4914.38928  -4919.23071
6CI* + CIBf; 0 37157 41347 29827 -112.28 -97.28 -4914.31636  -4919.16044
6CI* + Bfs 0 37164 41250 299.66 -79.99 -66.43 -4453.91436  -4458.41950
6%* + CIBfs~ 0 37145 41225 299.64 -186.06 -169.44 -4453.75879  -4458.26687
In contrast, dication 72* formation is somewhat endergonic in solution, but could be favored in solid state
7Cl, + Bf3 0 26793 32177 183.19 -4596 -36.88 -6900.11001 -6906.89039
7CI* + Bf5ClI- 0 268.18 321.81 183.40 -112.19 -99.88 -6900.01134  -6906.79016
7CI* + Bf 0 26825 320.84 184.79 -79.90 -69.02 -6439.60934  -6446.04922
BfsCl- + 72 0 268.82 321.16 185.35 -190.85 -176.63 -6439.43202  -6445.87102

-2049.50670
-2049.55495
-2049.50814
-2049.57142

-2389.54207
-2389.50833
-2389.54845

-4476.73785
-4476.74694

-4973.69367
-4973.69648

-4521.24676
-4521.27245
-4060.48012
-4060.49366

-4918.81837
-4918.83412
-4458.04180
-4458.05335

-6906.65120
-6906.65103
-6445.85870
-6445.85110

-28.96
-24.07
-31.64
-71.16

0.00
-25.03
-15.85

0.00
58.61

0.00
62.89

0.00
39.82
0.00
96.79

0.00
45.76
0.00
97.62

0.00
61.91
0.00
111.27

-20.40
-23.05
-24.14
-68.83

0.00
-17.20
-15.21

0.00
58.04

0.00
63.41

0.00
37.65
0.00
94.23

0.00
44.10
0.00
95.78

0.00
62.89
0.00
111.82

14.64
-15.64
13.74
-25.97

0.00
21.17
-4.00

0.00
-5.70

0.00
-1.76

0.00
-16.12
0.00
-8.50

0.00
-9.89
0.00
-7.25

0.00
0.11
0.00
4.77

6.08
16.66
6.24
28.30

0.00
13.35
-4.64

0.00
-5.13

0.00
-2.28

0.00
13.94
0.00
-5.94

0.00
-8.22
0.00
-5.40

0.00
-0.87
0.00
4.22

Reduction potentials
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Fc

2+
2r
1+
1r
3+
3r
4+
4r

5++
5+r
5+r
500

6++
6+r
6+r
600

T++
T+r
T+r
700

O O O O O O o o o o

o O O o o O O o

o O O o

104.69
106.68
180.32
183.55
130.39
131.33
128.85
130.81
102.92
104.40

299.21
305.92
305.92
296.75

277.58
284.25
284.25
276.21

174.95
177.59
177.59
172.03

110.63
112.58
191.26
193.12
138.08
138.46
145.52
146.42
122.56
122.95

317.53
322.13
322.13
315.02

298.34
303.01
303.01
296.97

207.25
208.36
208.36
204.87

85.30
86.28
154.54
158.39
107.58
108.88
96.50
99.68
68.17
70.50

264.71
274.37
274.37
262.65

241.24
250.35
250.35
239.71

126.95
132.66
132.66
123.89

-11.70
-53.97
-54.05
-23.01
-53.35
-17.51
-55.31
-18.78
-56.04
-17.17

-141.73
-60.79
-60.79
-39.49

-140.06
-59.33
-59.33
-35.88

-144.85
-60.37
-60.37
-29.65

-8.26
-48.40
-46.53
-17.08
-46.82
-12.65
-48.96
-14.57
-50.28
-13.64

-128.73
-50.26
-50.26
-30.01

-127.57
-49.34
-49.34
-27.62

-134.76
-52.76
-52.76
-23.97

-1651.22373
-1650.98001
-809.53663
-809.70916
-578.30425
-578.48817
-1802.38045
-1802.57959
-2298.79996
-2299.00827

-1386.59710
-1386.88166
-1386.88166
-1387.04964

-1783.73446
-1784.03023
-1784.03023
-1784.21231

-3769.40769
-3769.72523
-3769.72523
-3769.93141

-1652.26457
-1652.02772
-810.42965
-810.59977
-578.94218
-579.12302
-1804.24008
-1804.43961
-2301.14237
-2301.35236

-1388.12774
-1388.41153
-1388.41153
-1388.57859

-1785.65190
-1785.94962
-1785.94962
-1786.13337

-3773.25604
-3773.57804
-3773.57804
-3773.78871

-1652.13878
-1651.96435
-810.25452
-810.37157
-578.84234
-578.96667
-1804.16131
-1804.30097
-2301.11085
-2301.25874

-1387.90803
-1388.05138
-1388.05138
-1388.20484

-1785.46773
-1785.62628
-1785.62628
-1785.79237

-3773.26547
-3773.44770
-3773.44770
-3773.62647

0.00
152.93
0.00
-108.26
0.00
-115.41
0.00
-124.96
0.00
-130.72

0.00
-178.57
0.00
-105.41

0.00
-185.60
0.00
-114.26

0.00
-199.26
0.00
-129.38

0.00
148.63
0.00
-106.75
0.00
-113.48
0.00
-125.20
0.00
-131.77

0.00
-178.08
0.00
-104.83

0.00
-186.83
0.00
-115.31

0.00
-202.06
0.00
-132.20

0.00
109.46
0.00
-73.45
0.00
-78.02
0.00
-87.64
0.00
-92.80

0.00
-89.95
0.00
-96.30

0.00
-99.49
0.00
-104.23

0.00
-114.35
0.00
-112.18

0.00
113.77
0.00
-74.96
0.00
-79.95
0.00
-87.39
0.00
-91.75

0.00
-90.44
0.00
-96.88

0.00
-98.26
0.00
-103.18

0.00
-111.55
0.00
-109.36
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Table S2. TPSS-D3/def2-TZVP + COSMO optimized Cartesian coordinates (in A) in CH.Cl,
solution. Each structure is labeled by a specific name (See Table S1), followed by the number of
atoms, the total energy (in hartrees), and the detailed atomic coordinates (in double-column text list).

10" : alkyne FLP adduct of 2" / P(tBu)s C 48337517 -1.1494101 2.1713927
94 H 4.8556912 -3.2110694 1.5050224
Energy = -2048.051242735 H 4.4813312 0.8646760 2.8417425
C -1.1832792 -1.4282566 -0.3395474 O 6.1395094 -0.8358517 1.9362363
C -1.5907427 -0.5255047 -1.3311299 C 6.9764995 -1.8716316 1.3886437
C -1.7515961 -2.7085804 -0.3270645 H 6.5883463 -2.2054616 0.4206603
C -0.1316265 -1.0401912 0.6633622 H 7.9574864 -1.4148672 1.2628027
H -1.1521320 0.4686433 -1.3591357 H 7.0429741 -2.7194485 2.0793595
C -2.5479573 -0.8889215 -2.2764172 P 0.0895641 -2.3814371 4.6245646
H -1.4292955 -3.4341396 0.4150533 C 15152907 -2.2951481 5.8863177
C -2.7106154 -3.0765208 -1.2720168 C 18265753 -0.8349845 6.2767439
C 0.4189121 0.3882265 0.6528589 C 1.1434023 -3.0759273 7.1684249
C 1.1999367 -0.5279873 0.1424945 C 2.8509275 -2.8861749 5.3644387
C -3.1145787 -2.1663078 -2.2496521 H 2.0773375 -0.2254595 5.4071122
H -2.8555672 -0.1730349 -3.0336459 H 1.0251725 -0.3554955 6.8382069
H -3.1359514 -4.0760846 -1.2480636 H 27103925 -0.8662045 6.9238161
C 0.0823344 1.7057675 1.0984980 H 1.1469255 -4.1547764 7.0046262
C 2.3568870 -0.9786328 -0.5710282 H 1.9220113 -2.8542909 7.9063950
H -3.8602132 -2.4497284 -2.9868493 H 0.1863684 -2.7857252 7.6000162
C -1.2276785 1.9953673 1.5256455 H 3.4643062 -3.0767395 6.2524957
C 1.0587096 2.7216216 1.1419523 H 2.7469867 -3.8241909 4.8236777
C 3.4490428 -0.1195889 -0.7936064 H 3.3828792 -2.1774239 4.7325504
C 24137876 -2.3025314 -1.0429329 C -0.5433873 -4.1665703 4.4739768
H -1.9814636 1.2142307 1.4875306 C 0.6536953 -5.1316459 4.3584409
C -1.5534169 3.2685589 1.9815969 C -1.4211425 -4.5836902 5.6717541
H 2.0729045 2.5021869 0.8230574 C -1.3640636 -4.3489010 3.1814721
C 0.7265028 3.9909106 1.6033726 H 1.3170143 -4.8576525 3.5329042
H 3.4118811 0.9009605 -0.4268366 H 1.2344445 -5.2030070 5.2782326
C 45772059 -0.5842508 -1.4611198 H 0.2482114 -6.1260579 4.1419645
H 15683177 -2.9612638 -0.8686772 H -2.3576645 -4.0251277 5.7126442
C 35412221 -2.7590919 -1.7164335 H -1.6752493 -5.6404099 5.5325117
C -0.5783994 4.2692160 2.0236687 H -0.9119483 -4.4886516 6.6300218
H -2.5675475 3.4831198 2.3054702 H -1.7290984 -5.3815938 3.1812609
H 1.4854794 4.7670339 1.6378792 H -2.2325110 -3.6923928 3.1162375
H 5.4215788 0.0800905 -1.6192658 H -0.7391600 -4.2137199 2.2970623
C 4.6276602 -1.9034319 -1.9220107 C -1.3114909 -1.1943083 5.1515062
H 3.5789399 -3.7825901 -2.0776378 C -2.6528133 -1.4978659 4.4472369
H -0.8330114 5.2618299 2.3829823 C -1.5917140 -1.2603345 6.6683165
H 5.5102417 -2.2624892 -2.4434738 C -0.9128927 0.2467275 4.7682605
C -0.2723587 -1.6611935 2.0081961 H -2.6120646 -1.3709231 3.3645899
C 0.6648722 -1.8423219 2.9689174 H -3.0440399 -2.4887655 4.6791145
H -1.3017747 -1.9169506 2.2362063 H -3.3732030 -0.7643523 4.8256884
C 21082459 -1.5901487 2.7025275 H -0.7476122 -0.9309032 7.2731580
C 29115903 -2.6040062 2.1768187 H -2.4241736 -0.5767308 6.8678052
C 2.6915382 -0.3344243 2.9372379 H -1.8971342 -2.2564000 6.9936556
C 4.2668311 -2.4026675 1.9204126 H -1.7307600 0.9052241 5.0810400
H 24746359 -3.5742020 1.9595671 H -0.0041050 0.5861494 5.2645403
C 4.0341316 -0.1107274 2.6767813 H -0.7835599 0.3571955 3.6912230
H 2.0753300 0.4842873 3.2970500
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11 : alkyne deprotonation product

53

Energy = -1232.308989187

TTOOIIOIOITIOOOOOOIIIOIIIOOIOIOIOITIOOOOIZIOOIIOOOOIOIOOON

-2.2327695
-2.6684351
-2.8691484
-1.1040131
-2.1846125
-3.7122768
-2.5380411
-3.9157387
-0.9242831
-0.0579360
-4.3424340
-4.0349413
-4.3976102
-1.5270785
1.0592512
-5.1561838
-2.6483334
-1.0227881
1.7757381
1.4502470
-3.0341788
-3.2501011
-0.1580654
-1.6290660
1.4802252
2.8547031
0.8964319
2.5308721
-2.7434289
-4.1149457
-1.2344732
3.4019003
3.2358689
2.8250319
-3.2138550
4.0789882
-0.6869713
-0.3167309
0.1219516
-0.4107379
1.1079779
0.0149858
-1.1694190
1.5374605
1.5324742
0.9943166
-0.4190210
2.2957586
1.4800582
0.9430233
1.1464751
1.4568958

-1.5346829
-1.5996002
-2.3389338
-0.6130962
-0.9818324
-2.4465411
-2.2938028
-3.1876066
0.6900317
-0.2526432
-3.2460472
-2.4833125
-3.8039147
1.9822084
-0.8287649
-3.9063425
2.3101778
2.9344368
-0.1018735
-2.1484576
1.5744913
3.5592437
2.6889177
4.1809049
0.9165705
-0.6856149
-2.7062504
-2.7261692
4.4976615
3.8031697
4.9094808
-0.1186734
-1.9979818
-3.7450385
54721814
-2.4497918
-0.6345769
-0.6325216
-0.6205794
-1.5155937
0.2934034
-1.5086849
-2.2275419
0.3066250
0.9941378
-0.5944350
-2.2137548
1.0102721
-0.5060985
-1.4187902
-2.4562503
-1.1828115

-1.7999371
-3.1316901
-0.8466595
-1.4167883
-3.8833829
-3.4984957
0.1872212
-1.2129103
-2.1883807
-2.4655626
-2.5403825
-4.5356817
-0.4583232
-2.3237883
-3.1525118
-2.8269613
-1.5384448
-3.2323310
-4.1246626
-2.8568853
-0.8391093
-1.6590116
-3.8414494
-3.3473151
-4.3581751
-4.7801521
-2.1076479
-3.5169296
-2.5625925
-1.0488324
-4.0498113
-5.5279101
-4.4795318
-3.2821187
-2.6560585
-4.9940106
-0.0339069
1.1248279
2.4764919
3.4217908
2.9112172
4.7486605
3.1112593
4.2287888
2.1989298
5.1582005
5.4481107
4.5592738
6.4335123
7.4078674
7.1198827
8.3393473

S92

H

-0.1358302 -1.2682010 7.5262763

1Cla : less stable with Cl at CPh

27

Energy =-1038.750355091

OTIITIITIOIIITOOIOITIOIOIOOOOOOOOO0OT

-0.2926905
-0.0719528
-0.5792966
0.7079403
-1.7232184
1.9029829
-1.7112852
-2.8036317
2.0505208
2.9231385
-0.8790954
-2.7537506
-2.8232862
-3.8505527
1.2604929
3.1999025
2.8081317
4.0683520
-3.8312525
-2.7217861
-4.6821616
3.3104738
4.2087224
4.8546502
-4.6443845
5.1048883
-0.4801296

-3.0412724
-1.9848641
-0.6657612
-0.9590002
0.0390852
-0.3502941
0.1150138
0.5947939
1.0463991
-1.1349926
-0.3113374
0.7313313
0.5508570
1.2072993
1.6454837
1.6483897
-2.2142113
-0.5268816
1.2799838
0.7847877
1.6308130
2.7276457
0.8639451
-1.1341581
1.7613058
1.3346061
-0.2521084

0.7566766
0.7824468
1.1743337
0.5220276
0.5075285
0.0006908
-0.8951595
1.2009780
0.0580845
-0.5675858
-1.4483361
-1.5837692
2.2842340
0.5089654
0.5007282
-0.4467775
-0.6089586
-1.0714185
-0.8840416
-2.6684964
1.0654027
-0.4003029
-1.0122653
-1.5100506
-1.4198477
-1.4060488
3.0097629

1CI : adduct of 1* and chloride

27

Energy = -1038.764608546

OOITOIOIOIOOOOOOO0OO0OOO0T

0.0617953
0.0554063
-0.5858282
0.7446257
-1.8551688
2.0370779
-3.0382484
-1.9432038
2.1777399
3.1896195
-2.9682806
-4.2793691
-1.0353764
-3.1865583
1.2936186
3.4427256
3.0787178
4.4523648
-4.3568298

-2.7081039
-1.9885904
-0.6798116
-0.7050425
-0.0110345
-0.0849200
-0.7742262
1.3947455
1.3165477
-0.8925481
-1.8578924
-0.1445274
1.9897350
2.0176909
1.9456463
1.8917646
-1.9728116
-0.3104344
1.2510800

-1.0447656
-0.2315226
-0.2239116
-0.1910969
-0.2263444
-0.1302050
-0.2414299
-0.2129167
-0.1115763

-0.0872406
-0.2450016
-0.2441871
-0.1996365
-0.2201310
-0.1428612
-0.0567851

-0.0949361
-0.0281688
-0.2353578



ITITOIIIT

Cl

-5.1875488
-3.2471118
3.5439227
4.5822553
5.3365849
-5.3259532
5.5682723
-0.0035269

-0.7399760
3.1020315
2.9730360
1.0812101
-0.9399705
1.7413641
1.5342727
-3.0423764

-0.2533148
-0.2124104
-0.0453536
-0.0142262
0.0069778
-0.2390705
0.0312765
1.3429968

1*P(tBu); : adduct of 1* and P(tBu);

66

Energy = -1393.615924584

H

OOO0OITITIIIIIIIOOOOUOIIIOIIITIOOIOIZIOIOIOOOOOOOOO0

-0.1389811
-0.0442426
-0.5709562
0.7333157
-1.7497318
2.0338649
-1.6895617
-2.9681238
3.1370235
2.2123240
-0.7607861
-2.8198432
-3.0235688
-4.0922393
3.0071536
4.3832316
1.3699214
3.4615534
-4.0240602
-2.7626693
-5.0235236
5.2249856
4.5517632
3.5870774
-4.9045984
5.5267523
-0.0959861
0.6070343
2.1433543
0.0714510
0.2496160
2.6450618
2.4647248
2.4693213
-1.0071721
0.3295276
0.5561244
0.7818832
-0.8169650
0.5624846
0.9507435
2.2327667
1.3325514

-0.4012292
0.0829272
1.4901591
1.3759098
2.3089777
1.9877846
3.5387575
1.9137658
1.3348107
3.2777485
3.8470839
4.3429048
0.9792980
2.7280086
0.3536926
1.9535091
3.7908590
3.8873546
3.9415076
5.2835930
2.4161267
1.4416467
3.2272261
4.8778589
4.5716566
3.7045749
-1.1948691
-0.4991088
-0.3763789
0.9230854
-1.4198352
-1.3437032
0.2406742
0.1212734
1.0260928
1.1372215
1.6718484
-1.0348707
-1.4027769
-2.4536712
-2.6217310
-2.0576528
-3.6380596

-2.1555163
-1.1783952
-0.9948749
-1.0663906
-0.8935022
-1.1104800
-0.2084976
-1.4761960
-1.6902750
-0.5701388
0.2595967
-0.1051966
-2.0231903
-1.3795090
-2.1301921
-1.7244310
-0.1186919
-0.6010149
-0.6903545
0.4341499
-1.8425202
-2.1810784
-1.1759313
-0.1742771
-0.6096050
-1.1975399
0.1485116
1.7571846
1.6773175
2.0613133
2.9440579
1.6304459
0.8353857
2.5975240
1.9565621
3.1043697
1.4353122
3.8208540
3.1735689
2.7913195
-0.5148622
-1.1624159
0.5789365

S93

IITTIITITIIITOOOOIIIIIIIIIO

0.2003776
1.9932291
2.8344802
2.8390594
0.4615783
1.8633643
2.0046020
0.9127737
-0.6484835
-0.1352765
-1.9027984
-2.6806502
-2.5636168
-2.0594193
-2.3601864
-2.6191860
-3.7336900
-2.2133532
-3.6398312
-2.4163665
-3.1335685
-1.6276734
-1.6295328

-3.3694821
-1.4723413
-1.4522471
-2.9128426
-4.0581506
-4.4614144
-3.2131975
-4.0756350
-3.9458934
-2.6995692
-1.7152171
-0.6452029
-1.8136946
-3.0703433
-0.5776615

0.3420567
-0.9470559
-2.6671821
-1.9379868
-0.9086997
-3.2647378
-3.8948086
-3.0702731

-1.6381820
-2.0527409
-0.4868808
-1.4802658
1.0850358
0.0881915
1.3263616
-2.0788797
-1.2689906
-2.4342824
0.3435566
1.1385415
-1.0505714
1.0611611
2.1787799
0.6757508
1.1358117
-1.6278656
-0.8894761
-1.6411616
1.1580132
0.4911618
2.0636215

1r : radical from SET reduction of 1*

26

Energy = -578.4638621873

ITITITOIITIIOOIOIOITIOITOOOOOOOO0OOI

=
+

-0.8984565
-0.3453359
-0.3825247
0.8745897
-1.1143104
2.2811054
-2.5385802
-0.4594206
3.0780065
2.9459648
-3.0558151
-3.2574406
0.6257391
-1.1942060
2.5901046
4.4633121
2.3530368
4.3296694
-2.5958242
-4.3437641
-0.6752428
5.0547501
5.1033054
4.8196039
-3.1656745
6.1874929

-1.5131274
-0.5832648
0.7848420
0.0372434
1.9879557
-0.0314700
1.9708832
3.2504878
1.1466697
-1.2912063
1.0152272
3.1550670
3.2846653
4.4278569
2.1165619
1.0628565
-2.2018625
-1.3577438
4.3948222
3.1225186
5.3827244
1.9746351
-0.1845966
-2.3278956
5.3190727
-0.2442191

. cyclpropeniun cation

0.0038169
0.0009128
0.0032287
-0.0062451
0.0119522
-0.0125411
0.0247725
0.0088331
-0.0144575
-0.0158232
0.0274845
0.0340856
-0.0008734
0.0180801
-0.0124919
-0.0184654
-0.0146642
-0.0197285
0.0308683
0.0440652
0.0154033
-0.0196752
-0.0207804
-0.0218726
0.0383319
-0.0233401



26

Energy = -578.3323276692

ITIITITIOIITOOITOIOIOIZTOOOOOOO0OOOT

-0.9041095
-0.3517482
-0.3527541
0.8516980
-1.0869179
2.2735278
-2.4971036
-0.4191554
3.0457578
2.9037159
-3.0007821
-3.2240993
0.6646769
-1.1564891
2.5573243
4.4310383
2.2990933
4.2892188
-2.5547441
-4.3086504
-0.6489017
5.0314312
5.0502028
4.7811634
-3.1274387
6.1341305

-1.5228173
-0.5942269
0.7749656
0.0587465
1.9941648
-0.0043482
1.9454051
3.2355147
1.1749069
-1.2668012
0.9838818
3.1272392
3.2681602
4.4115156
2.1430127
1.0881995
-2.1683019
-1.3416564
4.3567325
3.0980495
5.3703357
1.9918245
-0.1666774
-2.3086520
5.2791801
-0.2296501

0.0073247
0.0058571
0.0085570
-0.0001030
0.0149026
-0.0086944
0.0225648
0.0132545
-0.0108476
-0.0149234
0.0233870
0.0286861
0.0072019
0.0193030
-0.0061820
-0.0189942
-0.0132021
-0.0231936
0.0269889
0.0348199
0.0179839
-0.0203935
-0.0252488
-0.0280492
0.0317633
-0.0318863

2Cl : adduct of 2* and chloride

37

Energy = -1269.962386000

TOITOOOOITIOOIITOOOOIOIOOOO

-1.0024903
-1.0639004
-1.5733057
-0.3158045
-0.6251567
-1.6800195
-1.5351377
-2.1907276
-0.2879305
0.8544437
-2.2477728
-1.7166798
-2.6281114
-1.1209303
2.2449550
-2.7288957
-2.4898250
-0.5977686
2.9987973
2.8680032
-2.8891225
-3.3163017

0.4577327

-1.7353033
-1.7927243
-2.7762822
-0.5491723
-0.9918452
-2.8633435
-2.7463832
-3.8498121
0.7879219
0.1161408
-3.8998953
-2.8870934
-4.6485991
1.9074430
-0.0736941
-4,7353811
1.8687650
3.0432191
0.9237711
-1.2829451
0.9928471
2.9421851
3.0797027

0.6061308
-0.7970859
1.3449515
1.2155790
-1.3854695
-1.4395138
2.4279378
0.6984702
0.6058519
0.6246258
-0.6938809
-2.5252042
1.2912122
0.2744640
0.3292422
-1.1943660
0.6004135
-0.3735360
-0.3191250
0.6914219
1.1027604
0.2827323
-0.6250108

S94

ITITTOITITOOIOIO

Cl

-1.4298720
2.5242745
4.3442596
2.2845746
4.2148128

-2.7894477

-4.3714412

-1.0209668
4.9204781
4.9552359
4.6892569

-3.4356032
6.0064202

-0.3675458

4.1121453
1.8594625
0.7103038
-2.0485022
-1.4892560
4.0648066
2.9057392
4.9852052
1.4828829
-0.4949452
-2.4243793
4.9020154
-0.6571463
-0.5837303

-0.6888747
-0.5983308
-0.5993603
1.1940537
0.4089193
-0.3624521
0.5371151
-1.1889370
-1.0999484
-0.2369852
0.6913843
-0.6097488
-0.4567656
3.0990288

2*PPhs : adduct of 2* and PPhs

70

Energy = -1846.360126204

ITIIIITOIIIOIIOOIOIOIOIIOITOOOOOOOO0OOOO0O0OO0O0O0

-0.4526712
-0.4729490
0.6693921
-1.1317862
-1.3083965
2.0562924
-2.2067532
-0.6956684
-0.8485170
-2.5842778
2.7653084
2.7343149
-2.8450881
-2.5422222
-1.3353795
0.1584666
0.1329360
-1.6507207
-2.9366328
-3.3793537
2.2492021
4.1205588
2.1895761
4.0892392
-2.4162964
-3.6788732
-0.9828923
-2.9154399
-1.2907343
-4.3604178
4.6620325
4.7857592
4.6052456
-2.9155371
-3.5372950
5.8445449
0.1428774

0.3087047
1.7065790
1.3212644
0.0002972
2.6207196
1.4632956
0.7928538
-1.0424970
3.9127186
2.2182192
2.6264469
0.4221752
0.5340264
1.6177025
-1.3064592
-1.6432352
4.2327561
4.7734200
1.2200683
3.0809901
3.4332325
2.7350785
-0.4746733
0.5387914
-0.5224180
1.1558063
-2.1180591
4.3608768
5.7683260
2.7591820
3.6319437
1.6935405
-0.2697665
-0.7271230
5.0360177
1.7827381
-3.3425808

-1.4042117
-0.8214281
-1.3444165
-2.7126993
-0.1016611
-1.6703863
-3.1351224
-3.5372005
0.2206963
0.3323995
-1.3071778
-2.3325062
-4.3472735
-2.5124039
-4.7481350
-3.2434374
-0.1141225
0.9606315
0.0914495
1.0781291
-0.7965154
-1.5971914
-2.6083730
-2.6199974
-5.1537276
-4.6597212
-5.3778705
1.3931508
1.2045988
1.4139346
-1.3121332
-2.2527398
-3.1286169
-6.0960367
1.9731757
-2.4761626
-1.8877729



ITITIOIIOIOITIOITIOIOIOOOOIIOOOIZIOO0OOO

1.0671998
1.1090987
2.2090582
-0.3485780
2.2940792
3.3959013
2.1693403
-0.2830308
-1.7888002
3.4326311
2.3308039
4.2853492
0.7198716
-1.3043609
-1.7002005
-3.0133203
4.3461816
0.6904751
1.5077322
-1.3237561
-2.0858870
-2.8298673
-0.7567328
-4.1373060
-3.0864062
-0.3322958
1.4650526
-2.1178849
-4.0464372
-2.7592735
-5.0816303
-0.3548736
-4.9240066

-3.1214767
-2.0993726
-3.8703043
-1.0616892
-1.8647696
-3.6123217
-4.6592846
-0.2711310
-2.1322614
-2.6186923
-1.1081885
-4.1966100
0.6637028
-0.5328960
-3.4237305
-1.6631989
-2.4308687
1.3262946
0.8938973

0.1357911
-1.2480232
-4.2368492
-3.7881831
-2.4843579
-0.6743813

1.0676954

2.0492475
-0.0702755
-3.7691657
-5.2344396
-2.1223098

1.5920537
-4.4077421

-1.3642023
-0.4000235
-1.6343279
-0.1573369
0.3107523
-0.9439865
-2.3785382
1.4606547
-0.2154626
0.0345053
1.0853923
-1.1582879
17773777
2.3865859
0.3304094
-0.7129579
0.5894609
3.0003704
1.0694862
3.6085023
2.1524028
0.3683791
0.7240058
-0.6726523
-1.1502493
3.9146740
3.2358854
4.3184115
-0.1339651
0.7898604
-1.0661916
4.8649546
-0.1072486

2'P(tBu)s : adduct of 2* and P(tBu);

76

Energy = -1624.796562184

OIITOIOOOO0OO0000000O000O0

-0.0336377
-0.5845418
0.7227791
-0.0689135
-1.7872516
1.9946108
1.0507015
-1.2047589
-1.8264116
-2.9339742
3.2097571
2.0231254
1.0507507
1.9350293
-1.2122799
-2.1034321
-0.9511616
-2.9903903

-0.0344592
1.3578820
1.2627799

-0.5092543
2.1443085
1.9365473

-0.2641385

-1.0468928
3.2941862
1.7849965
1.2719981
3.3194887

-0.5737998
0.1885832

-1.3592899
-1.2286051
3.5714527
4.0514203

-1.3339292
-1.0690813
-1.0819709
-2.7844302
-1.0034119
-1.0712112
-3.5948290
-3.4034261
-0.1909530
-1.7350511
-1.3217245
-0.7970446
-4.9535514
-3.1640137
-4.7634133
-2.8338328

0.3876925
-0.1027102

S95

I I T I I ITIIITITIITITIITOOO0OO0OO0OO0OIIIIITITOOOOUITOOIIIIIOIIIOIIOOIOIOX

-2.8987300
-4.0903308
3.2105173
4.4142463
1.0931263
3.2294013
-0.0816384
1.9380415
-2.1117669
-4.1250153
-3.0136279
-4.9658789
5.3427682
4.4295550
3.2351188
-0.0862671
-5.0314256
5.3711036
-2.9330370
-2.8324909
-1.9278291
-2.5021000
-3.8275598
-0.1177191
-2.5225970
-2.0625181
0.7682234
0.7536046
-2.0629687
-2.4772539
-3.5804571
-3.1122826
-1.8370770
-1.4536104
2.3003160
0.3875006
0.4280986
2.0596131
1.1134056
-0.1346093
2.7034225
2.6389760
2.7190043
-0.6663371
0.6317500
0.9778037
1.0789061
-0.6013711
0.6293174
1.8684973
2.7678482
2.5304857
0.2481165
1.5408220
1.8691956

0.9228118
2.5537168
0.2085265
1.9673147
3.8451452
4.0101866
-1.1324286
-0.3735712
-1.7749513
3.6839984
4.9286251
2.2733865
1.4393858
3.3369647
5.0752277
-1.3763991
4.2776192
3.8771107
-0.8316933
-1.7783518
-1.6181752
-2.5600953
-2.0530660
-1.2711749
-0.4398812
-2.9095093
-0.5314221
-2.8663932
-0.3027437
0.4990617
-0.6745358
-2.9755134
-3.8026386
-2.9131096
-0.5686541
0.9469259
-1.3474414
-2.5104647
-3.8006829
-3.6617673
-1.5817623
-0.0591338
-0.0312147
1.1768259
1.1362890
1.6324755
-0.9629445
-1.2083784
-2.4128975
-1.9439982
-1.9666520
-3.4564241
-4.0974514
-4.7080528
-3.3725724

-2.3922994
-1.6523840
-1.5378499
-1.2964880
-0.6065563
-0.7752748
-5.5462019
-5.5470668
-5.2080708
-0.8312656
0.5367503
-2.2300596
-1.4890519
-1.0224079
-0.5643759
-6.6042065
-0.7617548
-1.0016782
-1.1559004
-0.6236662
0.6095852
-1.3066603
-0.2576548
0.1134041
1.4107324
1.4462701
1.6382561
-0.4342591
2.3883670
0.8546268
1.5736393
1.7533813
0.8617372
2.3485781
1.4790644
1.9193304
2.9084882
-1.1771838
0.7396435
-1.4154436
1.4985038
0.5783687
2.3373424
1.7758639
2.9704587
1.3133890
3.7014721
3.2372379
2.8051355
-2.0883198
-0.5534586
-1.4668165
1.3325717
0.2982810
1.3992026



H
H
H

0.4639384
-1.0268432
-0.4263034

-4.5084747
-4.0680503
-3.0728409

-1.7695299
-0.9371210
-2.2858804

2r : radical from SET reduction of 2*

36

Energy =-809.6736523691

ITITTOIITIITIOOIOIOIOIZTOOOOIOOIIOOOOIOIZTOOOO

27

36

-1.1354242
-2.5364818
-0.4634150
-0.3977745
-3.0611067
-3.2455841
0.6150830
-1.1765451
-0.4204821
0.8282749
-2.5677313
-4.3259837
-0.6501528
-1.1170027
2.2362448
-3.1230352
-2.5398236
-0.4143853
2.9898450
2.9619578
-3.1048878
-3.2080657
0.6694356
-1.0964322
2.4648105
4.3765057
2.4191091
4.3472553
-2.4973701
-4.2938787
-0.5356006
4.9261451
5.0721364
4.8753704
-3.0270614
6.1577772

cation

-1.9066633
-1.9025354
-3.1363331
-0.6678711
-0.9599830
-3.0990941
-3.1476827
-4.3306123
0.7114638
-0.0297904
-4.3144923
-3.0866090
-5.2744184
1.9368556
-0.0568145
-5.2478364
1.9891635
3.1741269
1.1511066
-1.2826080
1.0647363
3.2028159
3.1642800
4.3819504
2.0992838
1.1275291
-2.2203217
-1.2907561
4.4125547
3.2146724
5.3116696
2.0640033
-0.0891156
-2.2396148
5.3602935
-0.1024386

Energy = -809.5464204786

OITIOIOOOO0

-1.1401946
-2.5504067
-0.4568778
-0.4096478
-3.0835684
-3.2567529

0.6263526
-1.1700505

-1.9166888
-1.9046777
-3.1503446
-0.6890180
-0.9615529
-3.0996653
-3.1688636
-4.3412867

0.0015893
-0.1320516
0.1322159
0.0043788
-0.2426668
-0.1371620
0.2442697
0.1322397
0.0026549
0.0088999
-0.0036885
-0.2437761
0.2368036
-0.0002632
0.0101784
-0.0057217
0.0543385
-0.0592387
0.0678175
-0.0461024
0.1121011
0.0478938
-0.1089534
-0.0665767
0.1187944
0.0712467
-0.1030866
-0.0431442
-0.0138925
0.0928753
-0.1141845
0.1181474
0.0158231
-0.0882168
-0.0205490
0.0178664

0.0003988
-0.0094220
0.0092095
0.0012052
-0.0158381
-0.0105328
0.0166491
0.0080378

S96

ITITIITOIIITOOITIOIOIOITIOOOOIOOIIOOO

-0.3914319
0.8007959
-2.5684936
-4.3416691
-0.6408234
-1.0892774
2.2292866
-3.1237049
-2.4993244
-0.3734840
2.9559246
2.9241045
-3.0573342
-3.1737154
0.7098386
-1.0548161
2.4303397
4.3438425
2.3739801
4.3121265
-2.4533991
-4.2586035
-0.5006361
4.8995033
5.0223340
4.8432499
-2.9836632
6.1079225

0.6981494
-0.0111803
-4.3172763
-3.0864745
-5.2884653

1.9446773
-0.0298860
-5.2502907

1.9700366

3.1598381

1.1788565
-1.2571606

1.0413580

3.1833023

3.1496502

4.3692362

2.1261565

1.1567698
-2.1904915
-1.2712577

4.3822692

3.1988622

5.3020674

2.0887184
-0.0662904
-2.2173703

5.3296534
-0.0804457

3Cla: higher 3ClI

37

Energy = -2262.776645230

TOTOOO0OO0OO0OOTTOOOTOOOTOOOT

3.0700199
3.1263179
4.3523475
1.9543508
5.4502433
4.4396018
0.7081837
2.0829739
5.6167791
3.3016069
-0.6085270
0.1024649
1.0141879
3.3970752
-1.9093450
-0.0100762
-3.0306877
-2.1396485
0.1701116
-0.3333643
-2.8783790
-4.3054551
-1.1192855

1.7158879
0.3920245
-0.1720358
-0.3789656
0.5920127
-1.5449852
0.2176735
-1.7620980
-2.0983925
-2.3440456

0.2075848
1.3681058
-2.5608516
-3.6683758
-0.3191666
2.7414750
0.0949894
-1.2233187
2.8774998
3.8724040
0.9684361
-0.3855171
-1.6035724

-0.0033231
0.0070554
-0.0018266
-0.0181210
0.0147043
-0.0121601
0.0167519
-0.0027344
-0.0214990
-0.0115774
0.0176341
0.0256860
-0.0223412
-0.0299408
-0.0043356
-0.0200352
0.0104905
0.0273126
0.0252620
0.0354062
-0.0292138
-0.0371082
-0.0194947
0.0278787
0.0362220
0.0424414
-0.0358482
0.0438662

-0.2278699
-0.0159816
0.3091131
-0.1124186
0.4111720
0.5329785
-0.4820790
0.1074881
0.8426417
0.4263038
-0.6048395
-1.1798633
-0.0339275
0.6202579
-0.3296582
-0.5897595
-1.0696756
0.7221972
0.7952564
-1.3452036
-2.0766254
-0.8011296
1.5071442



TTITOITMTOIOOIO

Cl

-3.4078500
0.4159831
0.0362372

-0.4720798

-0.4730040

-4.4943029

-5.3541400

-3.5993128
0.1866126

-0.2869541

-0.7239522

-5.7191642

-0.3913425
0.3150796

-1.7071122
2.0054610
4.1203191
5.1164274
3.7797713

-1.2914127
0.0145669

-2.5596115
4.2080768
5.2466687
5.9857200

-1.7554749
6.2167117
1.3788703

1.0104345
1.3950613
1.4091327
-0.7275957
-2.4164898
0.2411643
-1.5357681
2.0287399
2.4814037
0.6490511
-1.3284614
0.5099467
1.1264421
-3.0159026

3ClI : adduct of 3" and chloride

37

Energy = -2262.779150885

F
C
C
C
F
C
C
C
F
C
C
C
=
=
C
C
C
C
C
C
F
C
=
C
H
C
C
H
C
F
F
H
C
H
F
H
C

3.2692018
2.9908259
4.0679491
1.6611027
5.3276317
3.8370778
0.5142691
1.4697374
4.8667961
2.5299565
-0.8234853
-0.0858558
0.2253703
2.2953069
-2.0488841
0.1210357
-3.0255192
-2.3278629
-0.9123447
1.3668030
-2.8025958
-4.2147175
-1.4408757
-3.5145671
-1.8786835
-0.6935314
1.5766984
2.1569300
-4.4625595
-5.1205438
-3.7556369
-1.4938955
0.5500102
2.5400080
-5.6067355
0.7153687
0.6095207

0.9011266
-0.0872364
-0.7380634
-0.4232710
-0.3805674
-1.7625670

0.3052840
-1.4572340
-2.3940209
-2.1216243

0.4514726

1.5535185
-1.8479133
-3.1071953

-0.2362773

2.9674007

0.3021551
-1.4954167

3.8118385

3.5256697

1.4838004
-0.3573308
-2.0729449
-2.1687022

3.3903758

5.1795793

4.8957926

2.8792216
-1.5986092

0.1847483
-3.3630853

5.8252694

5.7247829

5.3191540
-2.2426748

6.7942472

0.1050476

-1.5085405
-0.6352764
-0.0457981
-0.3548561
-0.3462592
0.8682208
-0.9834151
0.5662837
1.4485095
1.1766743
-0.4087851
-0.4780109
0.9090027
2.0591688
-0.1307238
-0.3460516
0.7230473
-0.6910591
0.1070637
-0.6907491
1.3262506
0.9982636
-1.5154754
-0.4327700
0.3567841
0.2226354
-0.5728528
-1.0544849
0.4147007
1.8270386
-0.9952243
0.5712105
-0.1135828
-0.8405555
0.6712356
-0.0227806
-2.8461590

3r : radical from SET reduction of 3*

36

Energy =-1802.495648801

ITTIOITMTTOIOOIOTNOTOOOO0OO0OO0OTTOOOTOOOTOOOT

3*:

36

3.0792178
3.1472055
4.3796436
1.9495470
5.4836105
4.4810457
0.7009407
2.1019539
5.6754976
3.3300884
-0.7426803
-0.0599946
1.0316472
3.4319925
-1.9457966
-0.1087757
-3.1834159
-2.0086809
-1.2909916
1.0250545
-3.1995779
-4.3711891
-0.8971197
-3.1913583
-2.1615159
-1.3313152
0.9707655
1.9325829
-4.3843571
-5.5155414
-3.2090140
-2.2403929
-0.2038661
1.8428916
-5.5354760
-0.2407154

cation

1.6059339
0.3438796
-0.2811154
-0.3045856
0.3660704
-1.6045400
0.3407021
-1.6426318
-2.2197008
-2.2794284
0.2928168
1.4920180
-2.3004235
-3.5399678
-0.4344076
2.9299943
0.1359076
-1.7835450
3.5937517
3.6792591
1.4034033
-0.5706144
-2.3717554
-2.5016258

3.0156049
4.9834596
5.0686291
3.1669899
-1.9015064
0.0044915
-3.7700606
5.4936944
5.7215102
5.6448504
-2.5946351
6.8068952

Energy = -1802.347854171

SNORINONONG I NONONGNN]

3.0539657
3.0935765
4.3025888
1.9050904
5.4158002
4.3484423
0.6645519
1.9869703
5.5049973
3.1913939
-0.7118423

1.5024752
0.2817228
-0.3939318
-0.3055711
0.1649854
-1.6794544
0.3891890
-1.6030377
-2.3305290
-2.2852056
0.3438695

0.8378173
0.3631635
0.3356175
-0.0358461
0.7548846
-0.1029776
0.0005428
-0.4860018
-0.1308301
-0.5168880
0.0204839
0.0185188
-0.9722549
-0.9790735
0.0483238
0.0297259
-0.3477119
0.4862314
0.4080890
-0.3367603
-0.8124012
-0.3278709
0.9690798
0.5093796
0.6949657
0.4274873
-0.3309924
-0.6338833
0.0993374
-0.7438398
0.9607648
0.7303682
0.0547372
-0.6240268
0.1205220
0.0647496

0.9722334
0.4265751
0.3848919
-0.0482616
0.8658329
-0.1601997
-0.0015606
-0.5930289
-0.2112069
-0.6571193
0.0223033



C
F
F
C
C
C
C
C
C
F
C
F
C
H
C
C
H
C
F
F
H
C
H
=
H

-0.0630883
0.8962083
3.2591601
-1.9040996
-0.1090000
-3.1305797
-1.8994158
-1.3302223
1.0670425
-3.1729683
-4.2934908
-0.7721267
-3.0570254
-2.2271253
-1.3660745
1.0138826
1.9989790
-4.2535393
-5.4429949
-3.0430622
-2.2988030
-0.1982650
1.9113936
-5.3653715
-0.2330384

1.5722635
-2.1694799
-3.5034497
-0.4311247
2.9919011
0.0848838
-1.7390344
3.6551676
3.7354896
1.3135959
-0.6675483
-2.2417504
-2.4983239
3.0792086
5.0415190
5.1213619
3.2209002
-1.9611996
-0.1739031
-3.7260714
5.5575013
5.7726450
5.6988279
-2.6863205
6.8577463

0.0183211
-1.1189185
-1.1998376

0.0617598

0.0276886
-0.3991146

0.5874988

0.2783211
-0.2135988
-0.9264866

-0.3615822

1.1008013

0.6465951

0.4728381

0.2929556
-0.2095342
-0.4152571

0.1645023
-0.8282595

1.1716802

0.4944799

0.0465449
-0.4041065

0.2114280

0.0542526

ACI : adduct of 4" and chloride

37

Energy = -2759.181507321

F

C
C
C
C
C
F
C
C
C
F
C
=
C
C
F
C
C
C
C
F
C
F
C
F
C

2.0983172
2.6203785
2.0307372
3.7371962
0.8044013
2.5993377
4.2748339
4.2901717
-0.5546569
-0.1812548
2.0624752
3.7129167
5.3617685
-1.4732446
-0.4627629
4.2282303
-2.2633932
-1.5792368
0.4943539
-1.7298111
-2.1562839
-3.1219038
-0.8562856
-2.4402678
1.7054939
0.2170791

-2.8704886
-1.9047030
-0.6346247
-2.2275109
-0.3300180
0.2895041
-3.4562832
-1.2742613
-0.5342637
0.7135417
1.5174248
-0.0116435
-1.5758708
-1.5204748
2.1063408
0.9092792
-1.2819677
-2.7880171
2.9946726
2.6397614
-0.1151122
-2.2463010
-3.0698963
-3.7604256
2.5464153
4.3423417

-1.0059119
-0.2282186
-0.1955070
0.5342856
-0.9994196
0.6864618
0.4668952
1.3850938
-0.4511467
-0.6827043
0.8326094
1.4660006
2.1301188
0.0424347
-0.8338761
2.2969983
1.1800142
-0.5532338
-1.3597541
-0.5355915
1.8346613
1.6911590
-1.6470950
-0.0609520
-1.7185819
-1.5452397

S98

T OTmTO O M

Cl

-2.7001065
-2.0226026
-3.8495835
-3.2150238
-2.5357811
1.1484671
-1.0427153
-3.2390916
-4.0429809
-1.3163733

1.1023111

1.8309928
3.9836888
-1.9966854
-3.4883362
-4.9537956
5.1665502
4.8395048
4.4636184
-4.4201097
6.1347817
-0.6335095

-0.0858951
-0.7131276

2.7900169

1.0651406
-0.6654584
-2.0462125
-1.2158332
-0.4170107

1.5489504
-1.3935245
-2.7941633

4*OPEts : unstable adduct of 4* and OPEt;

59

Energy =-2953.310551070

OO0 TTTMTOTMTOTOTOTOTOTOOOOTOOTOTOOOTOOOOO0OT

-2.4642959
-1.4076860
-0.2343993
-1.5409059
-0.0789509
0.8072012
-2.6844133
-0.4822148
-0.9124986
0.3345082
1.9734802
0.7009445
-0.5981599
-2.2118170
1.3878801
1.7267108
-2.6590906
-3.1040832
1.4594413
2.4025290
-1.8670867
-3.9243601
-2.7238642
-4.3696123
0.5510778
2.4804855
2.3763984
3.4291576
-4.3348622
-4.7791030
-5.1967100
2.5307221
3.4655099
4.3704311
-5.9947645
4.4432601
1.4497763
0.2823330
2.8845903
4.0579668

0.9393179
1.7017577
1.6628297
2.5130753
0.7703272
2.4941760
2.5187114
3.3269474
-0.3890120
-0.6464990
2.5118294
3.3198839
4.1123079
-0.8114931
-1.5907892
4.0993542
-2.1289819
0.0894599
-2.8020715
-1.3365774
-3.0092373
-2.5366869
1.3607699
-0.3017180
-3.0699090
-3.7178153
-0.1968242
-2.2410732
-3.7928020
-1.6203345
0.5708797
-4.8584103
-3.4376937
-1.9807486
-2.0045446
-4.3157223
1.6778350
1.6612294
0.6978555
0.8449592

-1.7331834
-2.0762730
-1.3200950
-3.1997182
-0.1291846
-1.7423503
-3.8980096
-3.5904088
0.1989949
-0.1640439
-1.0599608
-2.8538842
-4.6653051
0.6207368
-0.4094260
-3.2241413
0.4224919
1.2266124
0.3009139
-1.3455082
-0.2052037
0.8208224
1.4304715
1.6393167
1.2514890
0.0848863
-2.0539086
-1.5801236
0.6110745
1.4356588
2.2276574
0.7820416
-0.8632385
-2.4938131
1.8240404
-1.0843307
2.0846241
1.0118011
1.5910705
2.5783391



IITTITIITOOIIIIIIOOIIIIT

3.1693556
2.5663320
4.8846197
4.4141235
3.7813107
1.9097340
0.7048482
2.4568637
2.6138289
1.0631576
0.0004882
0.1765300
0.7984819
0.4195420
-0.0686596
1.5600450
0.0031781
-0.3342280
1.2887309

1.0225257
-0.3467205
0.2177367
1.8764563
0.5198586
3.4124578
4.3437810
3.6758290
3.4763000
5.3737030
4.2736929
4.1090161
1.0640465
-0.4233923
1.6905620
1.2718909
-0.6985234
-0.6355835
-1.0603953

0.5854380
1.5295434
2.2363768
2.6262818
3.5846750
2.2484786
2.4637213
1.3364285
3.0858316
2.5293977
1.6315827
3.3915287
3.6507754
3.6342359
3.8883139
44117833
4.6056995
2.8718061
3.4499800

4r : radical from SET reduction of 4*

36

Energy = -2298.899996459

F

C
C
C
C
C
F
C
C
C
=
C
F
C
C
F
C
C
C
C
F
C
F
C
F
C
F
C
F
C
F
F

1.4958064
2.4983204
2.1967999
3.7895106
0.8731438
3.3067212
4.0355746
4.8554743
-0.4692202
-0.1394473
3.0963815
4.6039100
6.1119410
-1.4988286
-0.5593208
5.6279396
-2.6949466
-1.3416840
0.2806677
-1.8788892
-2.8708230
-3.6892672
-0.2369273
-2.3322216
1.5250071
-0.1562752
-2.7095691
-2.3247518
-4.8129916
-3.5065856
-2.1750481
0.6616051

-2.7445378
-1.9566791
-0.6342881
-2.4469229
-0.1702588
0.1605714
-3.6965478
-1.6290659
-0.4592316
0.8751751
1.4034914
-0.3208540
-2.1004778
-1.4627357
2.2124382
0.4543508
-1.2690407
-2.6722704
3.2997514
2.5543734
-0.1503501
-2.2377925
-2.8825720
-3.6450812
3.0523186
4.6121932
1.5737847
3.8612011
-2.0461613
-3.4264264
-4.7822572
5.6140331

-0.8824048
-0.4441098
-0.0229763
-0.4807048
0.0111792
0.3617050
-0.9140811
-0.0923084
-0.0009861
0.0091231
0.8315358
0.3284486
-0.1191720
-0.0141850
0.0530619
0.7282963
-0.7223892
0.6802762
-0.3005414
0.4526579
-1.4396980
-0.7477333
1.4099115
0.6788802
-0.7487205
-0.2584972
0.8610738
0.4977521
-1.4517891
-0.0411900
1.3697317
-0.6290509

S99

m T TmO

4*
36

-1.4631805
-3.5736274
-4.4607605
-1.8917321

cation

4.9034632
4.1449805
-4.3598168
6.1751828

Energy = -2298.745448937

TTTOTTOTOTOTOTOTOOOO0OTOOTOTOOOTOOOO0O0™T

1.6267227
2.5363588
2.1352716
3.8680244
0.7712741
3.1315654
4.2413888
4.8301967
-0.5704777
-0.1924787
2.7814987
4.4648731
6.1064902
-1.5872382
-0.5381741
5.3968055
-2.8657166
-1.3488916
0.3506635
-1.7804209
-3.1097169
-3.8591683
-0.1678154
-2.3383253
1.5117459
0.0174525
-2.6241419
-2.1199841
-5.0561039
-3.5925239
-2.1127641
0.8527344
-1.2186510
-3.2852046
-4.5420057
-1.5405575

-2.6656861
-1.8583958
-0.6110839
-2.2392629
-0.2228327
0.2390266
-3.4084530
-1.3756597
-0.5606920
0.7702942
1.4029259
-0.1359577
-1.7373309
-1.5493270
2.1456323
0.6628296
-1.2698299
-2.8424977
3.1202551
2.5800241
-0.0729081
-2.2346971
-3.1246291
-3.8117178
2.7396256
4.4646197
1.6903564
3.9227505
-1.9704557
-3.5048307
-5.0232397
5.3763972
4.8628925
4.3271007
-4.4310257
6.1497235

500 : SET reduction of 5r*

60

Energy = -1386.990154384

OOITOOOI

0.3682698
0.2118746
1.2427868
-1.1025342
2.2036773
1.1026863
-1.2425484

-2.4236909
-1.3643276
-0.6122655
-0.8042160
-1.0847001
0.8045593

0.6126591

0.1404310
0.9101771
-0.0542032
0.1760264

-1.0583308
-0.5068329
0.0151009
-0.5175664
0.0110972
0.5382872
-1.0407977
0.0144865
-0.0001042
0.0112315
1.0915373
0.5478237
0.0135567
-0.0143487
0.0181726
1.0709096
-0.5399502
0.4954176
-0.4808978
0.5252458
-1.0795021
-0.5664229
1.0511059

0.4897589
-1.0197419
-0.4819781

1.0541974

0.5442198
-1.0933743

-0.0464958

1.0011532
-0.9830342

0.0358721

1.0530783
-0.0620156

0.0446680

-0.4314210
-0.2488185
0.2196877
-0.5023072
0.4027952
0.5000749
-0.2220753



IITITIITOITOITOIITIOIOIOIOIOIOIOIOITIOIZIOOOOO0OO0OO0OO0O0O000O0IOOOOITOOONO

-2.1405477
2.1405204
-0.2116343
-2.2034790
-2.6925058
-3.5017659
2.6922063
3.5015878
-0.3679923
-2.5025485
-4.7881783
2.5023704
4.7879940
-1.2188414
-3.5833004
-5.8413784
-5.0237707
1.2181703
3.5839348
5.8389908
5.0256818
-0.3798075
-1.0239955
-4.5789222
-3.3831927
-5.6745426
-7.0821847
-4.2242840
-6.2699832
0.3786058
1.0235968
4.5799453
3.3840942
5.6700995
7.0798280
4.2277953
6.2720245
-0.0295468
-2.1032235
-4.2244889
-7.8818127
-7.3033635
-6.4372238
0.0287933
2.1035857
4.2260022
7.8777165
7.3032362
6.4410641
-1.9500191
-8.2752508
1.9505472
8.2751815

-1.5615384
1.5617224
1.3647537
1.0850472

-2.8024730

-1.7168210
2.8023267
1.7168269
2.4241629

-4.1947007

-1.1249248
4.1943727
1.1250279

-4.7707920

-5.0181240

-1.8590040
0.2160614
4.7700002
5.0180144
1.8574206

-0.2140271

-4.1475767

-6.1206346

-4.5948000

-6.3666593

-2.8871267

-1.2701342
0.7887168
0.7984491
4.1465058
6.1196651
4.5949670
6.3664003
2.8838121
1.2687506

-0.7852564

-0.7960923

-6.5491126

-6.9241628

-6.9886051

-1.8458752
0.0600707
1.8306036
6.5478648
6.9234161
6.9886304
1.8430247

-0.0594330

-1.8266674

-7.9784980
0.5167980
7.9775725

-0.5159619

5Cl,a : higher 5Cl;

-0.9742183
0.9726086
0.2463787
-0.4050522
-1.4282690
-1.3910411
1.4278944
1.3899505
0.4287937
-1.7086878
-1.6096716
1.7092677
1.6089044
-1.6008929
-2.0935185
-2.1979201
-1.2386620
1.6051101
2.0913277
2.2031494
1.2323605
-1.3111056
-1.8738210
-2.1696742
-2.3597797
-2.5001599
-2.4053498
-0.7812291
-1.4442304
1.3174483
1.8791450
2.1641184
2.3585441
2.5101601
2.4109764
0.7703624
1.4381002
-1.7897293
-2.2530594
-2.6513001
-2.8621973
-2.0282843
-1.1504990
1.7979028
2.2557501
2.6476839
2.8726870
2.0281347
1.1398920
-2.4635475
-2.1902126
2.4672515
2.1902749

62

Energy = -2307.533625073

TOIITIOIIOIOITIOIOIOIOITIOITIOIOIOOOOOO0OO0OO0000O0ITOOOO0OITIOOOOOIOOOT

S100

1.2523192
0.6984113
-0.6687374
1.3892655
-1.1911041
-1.3882724
0.6697748
2.8030884
-2.8021043
-0.6974206
1.1922380
3.9591742
3.9804584
-3.9587283
-3.9785545
-1.2513431
4.5618189
4.8569337
-4.5647840
-4.8529894
4.1002374
5.5928673
6.2326098
4.3721062
-4.0897875
-5.6130192
-6.2279791
-4.3668364
3.3017019
4.6572828
5.9512038
6.1532026
6.6021302
7.1026479
3.3124463
5.2479822
-3.2779836
-4.6505048
-5.9816458
-6.1769752
-6.5985697
-7.0959765
-3.3077886
-5.2406871
4.2820898
5.6884944
6.9545061
8.1622466
6.6133031
4.8693983
-4.2648700
-5.6987380
-6.9916822

-2.0057421
-1.1326290
-1.2079831
0.0781691
-2.1441057
-0.0723812
1.2137450
0.1273732
-0.1215109
1.1384698
2.1498144
-0.6804700
0.7411953
0.6861086
-0.7371553
2.0116289
-1.7801442
1.8600261
1.7818620
-1.8588839
-1.9464404
-2.6045155
1.7039163
3.1111091
1.9609670
2.5891944
-1.7049585
-3.1108357
-1.3100584
-2.9161929
-2.4918656
-3.5721827
0.7390692
2.7761131
3.2377952
4.1776968
1.3375696
2.9269230
2.4665065
3.5528413
-0.7394101
-2.7802109
-3.2356518
-4.1804729
-3.0347296
-3.7335418
-4.2029414
2.6497882
4.0134786
5.1398018
3.0558662
3.7271777
41703516

0.7566870
0.4262810
0.2221334
0.2098596
0.3905123
-0.2036310
-0.2160741
0.4256604
-0.4195759
-0.4199099
-0.3844061
0.8295351
0.4515793
-0.8214659
-0.4502313
-0.7501789
0.0088817
0.2747416
0.0016938
-0.2820623
-1.3054587
0.4723089
0.5328291
-0.1548663
1.3093252
-0.4533245
-0.5451538
0.1435021
-1.6772088
-2.1370552
1.4899661
-0.3627945
0.8666540
0.3632437
-0.3536949
-0.3236943
1.6743079
2.1430660
-1.4661905
0.3838003
-0.8757660
-0.3847115
0.3466872
0.3032649
-3.1497470
-1.6690093
0.0121403
0.5643742
-0.0655203
-0.6557801
3.1505481
1.6835769
0.0157732



5Cl, : adduct of 5%* and two chloride anions

62

-8.1550273
-6.6052864
-4.8611196
6.1226059
7.2936832
-6.1357548
-7.2840690
4.1046950
-4.1025842

-2.6555763
-4.0184671
-5.1432414
-4.4910075
4.8496063
4.4816468
-4.8569918
-1.0369989
1.0514846

Energy = -2307.533390953

OTIOIOIOIOIOIOITIOOOOOO0OO000000O0IOOOOIOOOOOIOOONI

-1.5086432
-0.8414367
-1.3800206
0.5454114
-2.4565590
-0.5452493
1.3801795
1.0507192
-1.0505793
0.8415934
2.4567129
0.2177972
0.7115524
-0.7113943
-0.2177623
1.5087994
-0.5537486
0.8937960
-0.8936383
0.5535869
-0.6398319
-1.2287194
0.3114913
1.6673775
-1.6670230
-0.3115203
1.2285806
0.6394844
-0.1157239
-1.3860204
-1.1641831
-1.9744484
-0.2846739
0.4998503
2.1156976
1.8526190
-2.1153031
-1.8521882
0.2842338
-0.4997852
1.1641926
1.9742488

-1.9588258
-1.1012640
0.1820974
-1.3042206
0.3132786
1.3042096
-0.1821106
-2.7118100
2.7117810
1.1012573
-0.3132933
-3.9098007
-3.6666573
3.6665640
3.9098358
1.9588223
-4.6650448
-3.9268516
3.9266464
4.6652776
-4.2198938
-5.8415780
-5.0498380
-3.0380381
3.0376224
5.0496970
5.8417762
4.2203565
-3.3141328
-4.9356182
-6.1912260
-6.5509278
-5.7396025
-5.2728594
-2.1741777
-3.2681316
2.1737862
3.2675231
5.7397646
5.2725105
6.1912776
6.5512408

-0.5897447
0.0399263
0.6322850

-2.3153422

-0.1977427
2.3314550
0.1649816
2.6775675

-2.6688078

0.2168853
0.2211522
0.2254539
0.2211894
0.2407470
0.2212844
0.2258991
0.1577933
0.1577921
0.2217397
0.2414666
0.3011306
-0.9062395
-0.9062872
0.3011115
0.2180064
1.2460462
-2.3042559
-2.3043207
1.2460340
2.5788760
0.8670453
-2.9235030
-3.0745957
-3.0746188
-2.9236181
0.8669524
2.5789520
2.8686581
3.5099943
-0.1587262
1.8025252
-2.3340898
-4.2832876
-2.5933575
-4.4341846
-2.5932996
-4.4342463
-2.3341609
-4.2834516
-0.1588883
1.8023935

H
C
H
C
H
H
C
H
H
C
H
H
C
H
H
H
H
H
Cl
Cl

5CI* ;
61

0.1152837
1.3855819
-1.4476397
-2.0553647
-2.4934385
0.0482587
1.2698654
2.4509350
-2.4502698
-1.2696287
-0.0482124
2.4934569
2.0549365
1.4471806
-2.6381152
1.4153338
-1.4151439
2.6374717
2.8086079
-2.8085714

3.3146807
4.9362141
-4.5865825
-6.1008066
-7.4570680
-6.1402772
-4.3841754
-2.5789712
2.5781505
4.3836342
6.1398904
7.4572106
6.1013676
4.5872687
-6.6581540
-4.5626924
4.5620843
6.6589083
-2.8438372
2.8437329

Energy = -1847.119400370

TOITOOOOOOO0OO0OO0OO0OO0OOITOOOO0OITOOOOO0OITOOOI

S101

-1.1249477
-0.7665851
0.2702948
-1.3632533
0.7112785
0.7415040
-0.8902102
-2.4782654
1.8059227
0.1411152
-1.3368204
-2.5975463
-3.4697528
2.6147566
2.7949920
0.4974541
-1.9897360
-4.5725450
2.9870081
3.4883250
-0.8767102
-2.4866460
-5.2609955
-4.9720411
2.2050535
4.1380886
44272787
3.2366874
-0.5005104
-0.2724565
-3.3468133

-1.8151734
-0.8363477
-0.2453869
-0.1841624
-0.7608962
1.0320728
1.0829220
-0.8894606
1.6487699
1.6861185
1.5929816
-2.3607662
-1.7233285
2.7508866
1.5888866
2.6624708
-3.5198651
-1.6265365
4.0981651
0.8600389
-3.3655922
-4.8111453
-2.7771479
-0.3623160
4.8725431
4.6602389
1.5123405
-0.5152914
-2.3680705
-4.4816189
-4.9344047

2.8688315
3.5100423
4.5364974
3.1246426
1.5040765
-4.7556758
-5.0412675
-5.0227668
-5.0228132
-5.0413864
-4.7559295
1.5038085
3.1246068
4.5365774
3.8522042
-6.1026977
-6.1028223
3.8521922
0.8518049
0.8516274

adduct of 5%* and one chloride

-0.0822728
-0.3831669
0.3132298
-1.4819414
1.1586760
-0.0591570
-1.8557585
-2.1780625
0.6576443
-1.1527468
-2.7003595
-2.2276414
-1.4667082
0.8979370
1.6295626
-1.4607241
-2.8123308
-0.5563456
0.6035878
2.6438467
-3.6598653
-2.5485913
-0.1249812
-0.0839198
-0.2776780
1.1926923
3.4688910
2.8250149
-3.8663590
-4.2299888
-1.8978961



OITIIITIIOIIOIIOIIOIOIOIOIOIOIOIO

5% :
60

-1.8759541
-4.9586966
-6.3237108
-4.4431892
-6.0376459
1.3127459
2.5667550
4.7490131
4.4988619
4.6131985
5.0945977
2.5248111
3.9166288
0.5847509
-0.7693002
-2.2620614
-6.8516369
-6.7142417
-6.3430592
1.9602733
3.7132801
5.3887185
5.8117145
4.8423689
3.7276632
-0.2970958
-7.5462489
3.9957608
5.3692331
-3.0977950

-5.9215504
-3.7538271
-2.6592177
0.5232116
-0.2526857
4.4474303
6.1836588
4.0632310
5.9685027
2.5726200
0.8013229
-1.0226046
-1.2214419
-4.3569212
-5.7602423
-6.9153352
-3.5486892
-1.3991984
0.7251988
6.7810530
6.7307462
6.3979820
1.3058291
-0.5642711
-2.2815299
-6.6303752
-1.3121308
7.7549780
-1.1183881
0.0418577

radical cation

Energy = -1386.854435686

H

0.3397466
0.1954488
1.2347903
-1.0809464
2.1877685
1.0805486
-1.2349811
-2.1420651
2.1417180
-0.1959038
-2.1876747
-2.6648607
-3.4826528
2.6638333
3.4831387
-0.3402875
-2.4713880
-4.7653398
2.4694144
4.7671621
-1.1862153

-2.4334351
-1.3707507
-0.6124852
-0.7885424
-1.0850440
0.7885191
0.6125661
-1.5628021
1.5627756
1.3707337
1.0853438
-2.7922713
-1.6931531
2.7915055
1.6938115
2.4333512
-4.1831844
-1.0972296
4.1811738
1.0992401
-4.7549381

-3.1208882
-0.4898840
0.7639552
-0.4236335
0.8038311
-0.7227193
-0.5566513
1.8601971
0.8998094
3.3410271
4.4571853
2.1839767
3.8082417
-4.8846920
-3.9614514
-2.9149945
1.0944250
1.2299240
1.1635948
-1.2294488
0.0287715
1.3481916
5.0963991
4.6254011
3.9419866
-4.4077517
1.9223628
-0.1946797
5.3962027
-3.6698848

-0.3778388
-0.2186816
0.2540445
-0.4921220
0.4638844
0.4911840
-0.2552725
-0.9751359
0.9739819
0.2181977
-0.4657067
-1.4175675
-1.3831152
1.4191206
1.3788327
0.3780220
-1.6937861
-1.6021488
1.7007972
1.5935928
-1.5962017

ITIIITIITOIITIOIITIOIIOIOIOIOIOIOIOIOIOIZIOOOOOOO

-3.5607543
-5.8045407
-5.0042688
1.1814521
3.5608141
5.8029013
5.0104722
-0.3414170
-0.9978073
-4.5550098
-3.3663453
-5.6277181
-7.0458917
-4.2143378
-6.2507569
0.3354111
0.9922095
4.5571463
3.3654891
5.6216631
7.0455552
4.2228281
6.2584707
-0.0046964
-2.0857376
-4.2102521
-7.8394840
-7.2726183
-6.4282742
-0.0030547
2.0821001
4.2107632
7.8365809
7.2769010
6.4399342
-1.9365684
-8.2451826
1.9323167
8.2504534

52+ : dication

60

-4.9991310
-1.8341255
0.2372644
4.7491470
4.9992105
1.8327999
-0.2303301
-4.1340993
-6.1048313
-4.5721704
-6.3489476
-2.8568814
-1.2486171
0.8088375
0.8147132
4.1262214
6.0976320
4.5749772
6.3477531
2.8511206
1.2486090
-0.7989306
-0.8061246
-6.5368265
-6.9041537
-6.9715844
-1.8206569
0.0748798
1.8413311
6.5267735
6.8992468
6.9723221
1.8176680
-0.0698624
-1.8286122
-7.9592731
0.5288688
7.9533879
-0.5227889

Energy = -1386.681639953

H
C
C
C
H
C
C
C
C
C
H
C

S102

0.1871116
0.1131585
1.1628840
-1.0592742
2.0555885
1.0591384
-1.1630703
-2.1477651
2.1476451
-0.1132401
-2.0557564
-2.6369970

-2.4782417
-1.3973834
-0.6312622
-0.7728406
-1.1144213
0.7730594
0.6314663
-1.5670337
1.5671877
1.3975912
1.1146769
-2.7864788

-2.0641426
-2.2076711
-1.2147191
1.6198197
2.0603413
2.2089631
1.1923368
-1.3200911
-1.8666661
-2.1306241
-2.3265313
-2.5206231
-2.4193158
-0.7406976
-1.4236160
1.3522085
1.8967514
2.1125648
2.3286067
2.5337747
2.4166654
0.7109172
1.3968503
-1.7936413
-2.2305321
-2.6063628
-2.8895829
-2.0263831
-1.1190453
1.8374993
2.2495844
2.5998863
2.8948179
2.0097329
1.0809126
-2.4389268
-2.1905728
2.4624497
2.1709814

-0.0070609
-0.0137936
0.4627647
-0.4812807
0.8414159
0.4805288
-0.4634600
-0.9765178
0.9757912
0.0128687
-0.8419908
-1.4077384



IITIIITOITOIITIOIIOIOIOIOIOIOIOIOICOIZIOOOOOOOOO0O0OO0O0O0O0ITOOO0

-3.4694137
2.6371276
3.4690111

-0.1868693

-2.4327355

-4.7457993
2.4335271
4.7448804

-1.1352132

-3.5245451

-5.7816216

-4.9787715
1.1361404
3.5259547
5.7794959
4.9784320

-0.2923992

-0.9382425

-4.5232944

-3.3192622

-5.6014694

-7.0217837

-4.1894094

-6.2252244
0.2928799
0.9398688
4.5246610
3.3213568
5.5986391
7.0191305
4.1899759
6.2244487
0.0595135

-2.0286824

-4.1588589

-7.8169667

-7.2443132

-6.4083915

-0.0577672
2.0308754
4.1613874
7.8134365
7.2423256
6.4082435

-1.8712912

-8.2172380
1.8740035
8.2148253

-1.6687737
2.7867122
1.6685741
2.4785156

-4.1666898

-1.0710111
4.1672947
1.0703644

-4.7177230

-4.9867471

-1.8038578
0.2568701
4.7186860
4.9873230
1.8024263

-0.2571609
-4.0858113

-6.0610048
-4.5679933

-6.3317684
-2.8199485

-1.2143323
0.8164443
0.8339530
4.0867936
6.0623123
4.5683563
6.3327048
2.8180257
1.2124711

-0.8161404

-0.8345782

-6.4845375

-6.8676959
-6.9648966
-1.7744567
0.1009812
1.8518861
6.4861763
6.8689591
6.9659035
1.7719376

-0.1024345

-1.8521253
-7.9195296
0.5574608
7.9210289

-0.5592636

600 : SET reduction of 6'r

60

Energy = -1784.132097284
F 0.3278354 -2.7112751
C 0.1647055 -1.3615606

C

1.1922563

-0.6124774

-1.3705991
1.4065062
1.3708911
0.0054360
-1.6927647
-1.5744060
1.6902083
1.5766406
-1.6229032
-2.0479812
-2.1914134
-1.1566368
1.6207501
2.0435971
2.1965941
1.1580802
-1.3663122
-1.9074721
-2.0915541
-2.3203239
-2.5227851
-2.3908302
-0.6674274
-1.3502204
1.3655326
1.9042031
2.0862837
2.3146819
2.5291021
2.3980226
0.6666984
1.3535239
-1.8616759
-2.2525578
-2.5869734
-2.8712855
-1.9691315
-1.0227226
1.8588413
2.2475999
2.5797913
2.8806878
1.9754041
1.0251732
-2.4704559
-2.1228647
2.4647351
2.1307859

-0.2194359
-0.1423819
0.3239176

ITITITOIITIOIIOIIOIOITIOIOIOIOIOIOIOITOOOOOOOOOO0OO0OO0OO0OO0OO0TOOOOTOOOOO0TO

S103

-1.1248582
2.3406972
1.1251558

-1.1919247

-2.1608131
2.1610764

-0.1644323

-2.3403540

-2.7147295

-3.5179595
2.7147872
3.5182329

-0.3276149

-2.5777367

-4.8194987
2.5774531
4.8198707

-1.3085040

-3.7297201

-5.7438662

-5.2000762
1.3080711
3.7292395
5.7442026
5.2005863
-0.4208672

-1.1994238
-4.7113144

-3.6117687
-5.4527996

-7.0075774
-4.4975177

-6.4731654
0.4205922
1.1986552
4.7109507
3.6109359
5.4530496
7.0080207
4.4980489
6.4737952
-0.2164661

-2.3462375
-4.5050133
-7.7066736

-7.3788755
-6.7600145
0.2155789
2.3452566
4.5040291
7.7070912
7.3794711
6.7607301
-2.2565130
-8.3689993

-0.8203702
-1.2440140
0.8200898
0.6121982
-1.5762716
1.5760588
1.3612864
1.2437916
-2.8173064
-1.7300693
2.8171509
1.7300698
2.7109442
-4.2199266
-1.1773618
4.2196930
1.1775806
-4.8165332
-5.0210691
-1.8923433
0.0686981
4.8158730
5.0211555
1.8927766
-0.0684711
-4.2062701
-6.1734558
-4.5751133
-6.3777709
-2.8431707
-1.3716761
0.6195904
0.5763683
4.2053613
6.1727109
4.5754719
6.3778120
2.8436171
1.3723448
-0.6195387
-0.5759040
-6.6218138
-6.9586756
-6.9866191
-1.9257420
-0.1370861
1.5335629
6.6206638
6.9583085
6.9869073
1.9266039
0.1377700
-1.5330732
-8.0183282
0.2657764

-0.5108855
0.6932853
0.5107790
-0.3240358
-0.9823366
0.9822134
0.1423776
-0.6934724
-1.4280211
-1.4067075
1.4279410
1.4065084
0.2197265
-1.7065152
-1.6599528
1.7066818
1.6597010
-1.8412648
-1.8593093
-2.4515600
-1.1237452
1.8418794
1.8593144
2.4511427
1.1235656
-1.7303313
-2.1314478
-1.7364135
-2.1344230
-2.8860210
-2.7007519
-0.5109958
-1.3663196
1.7310625
2.1323058
1.7363071
2.1345392
2.8855062
2.7002369
0.5109416
1.3660347
-2.2426066
-2.2759687
-2.2388429
-3.3202091
-2.1558166
-0.9407436
2.2440127
2.2764585
2.2388209
3.3195460
2.1553731
0.9404586
-2.4964545
-2.3478451



H

2.2552538 8.0179555 2.4968535
H 8.3696861 -0.2649043 2.3473238

6Cl.a : higher 6Cl.,

62

Energy = -2704.663179227

OITOIOIOIOIOIOIOIOIOIOOOOOOO0OO0O0OO0O0O0O0OTOOOOTOOOO0OOTOOOT

1.4316286
0.7400582
-0.6260956
1.4166327
-1.2075566
-1.4192868
0.6234274
2.8253001
-2.8282296
-0.7427083
1.2048201
4.0109845
3.9900690
-4.0146874
-3.9933073
-1.4343175
4.5996110
4.8641764
-4.5993182
-4.8671772
49415231
47790377
6.2413392
4.3937176
-4.9331333
-4.7821540
-6.2457160
-4.3948375
4.8049483
5.4532289
4.5222746
5.2874930
6.5979940
7.1275658
3.3353780
5.2869714
-4.7936947
-5.4407251
-4.5316865
-5.2862910
-6.6038261
-7.1315251
-3.3351888
-5.2876680
5.7186831
5.6280206
5.4185333
8.1872752
6.6527904

-2.1440693
-1.0769149
-1.1983170
0.1302669
-2.3815148
-0.1293838
1.1992040
0.2388658
-0.2371876
1.0778045
2.3827620
-0.5279074
0.8781563
0.5323857
-0.8757960
2.1451600
-1.6490240
1.9931159
1.6500943
-1.9915267
-1.3907326
-2.9397105
1.8169257
3.2456017
1.3864201
2.9427425
-1.8121837
-3.2481317
-0.3922650
-2.4025894
-3.1491140
-3.9532752
0.8504317
2.8702265
3.3862369
4.2929616
0.3863745
2.3947052
3.1563694
3.9528063
-0.8425590
-2.8663727
-3.3912249
-4.2963727
-2.1827141
-3.6901753
-4.9514053
2.7281268
4.1093245

0.8795521
0.4438842
0.2677715
0.1783310
0.5422892
-0.1863766
-0.2758523
0.3679806
-0.3742796
-0.4519737
-0.5491202
0.7817598
0.3463603
-0.7806841
-0.3521218
-0.8871564
-0.0204952
0.1326114
0.0292265
-0.1416651
-1.3565615
0.4868506
0.3751431
-0.3082136
1.3663013
-0.4718052
-0.3737041
0.2852582
-1.7630649
-2.1664158
1.5194024
-0.3266920
0.7177877
0.1791380
-0.4934550
-0.5028204
1.7679791
2.1831663
-1.5050289
0.3487784
-0.7058184
-0.1806600
0.4609348
0.4769546
-3.1966781
-1.6542414
0.0819358
0.3681420
-0.2608372

H
H
C
H
H
C
H
H
H
H
H
Cl
Cl

4.9209777
-5.7000377
-5.6187610
-5.4200190
-8.1923526
-6.6549334
-4.9202907

6.0281225

7.3450905
-6.0154666
-7.3469117

4.2066131
-4.2163829

5.2571112
2.1705820
3.6843327
4.9525315
-2.7218298
-4.1094929
-5.2637601
-4.4796670
4.9319459
44711291
-4.9328496
-0.7934440
0.8068093

-0.8429159
3.2140860
1.6772748

-0.0550524
-0.3613817
0.2457941
0.8061971

-2.2839541

-0.4141570
2.3124787
0.3966143
2.6204789

-2.6172798

6Cl, : adduct of 62" and two chloride anions

62

Energy = -2704.663348752

OTOIOIOIOITOOOOOOO0OO0O0O00000TOOOOTOOOOOTOOO™T

S104

-2.0525067
-1.0127843
-1.2996561
0.2981149
-2.5988388
-0.2980128
1.2997597
0.6128276
-0.6127337
1.0128815
2.5989408
-0.2025153
0.9315679
-0.9316591
0.2024978
2.0526130
-1.3512463
1.9064829
-1.9065719
1.3511918
-2.0533697
-1.7689553
1.6429646
3.1397878
-3.1394601
-1.6433246
1.7688717
2.0533185
-1.7278945
-3.1452296
-1.2377523
-2.8684005
0.6944300
2.5902873
3.3480257
4.0856632
-3.3474440
-4.0852082

-1.7857487
-0.9250031
0.4347286
-1.4084905
0.8023922
1.4088185
-0.4344026
-2.8683031
2.8686265
0.9253208
-0.8020715
-3.9332696
-3.6375850
3.6377795
3.9335725
1.7860928
-4.7683337
-3.8676351
3.8674584
4.7687019
-4.6974659
-5.6848259
-4.7815322
-3.1900426
3.1890844
4.7816475
5.6853414
4.6977242
-3.9957692
-5.5289725
-5.7396737
-6.5051299
-5.3078612
-5.0053716
-2.4944191
-3.4241863
2.4932084
3.4227597

0.7833566
0.7845949
0.7794479
0.7806511
0.7803237
0.7809690
0.7783331
0.7373064
0.7376844
0.7837615
0.7781389
0.1580799
-0.4700464
-0.4697096
0.1582255
0.7814759
0.3702537
-1.4982501
-1.4979847
0.3703726
1.5880180
-0.6136366
-2.5380169
-1.4752058
-1.4753222
-2.5375564
-0.6133978
1.5881292
2.3486331
1.8152767
-1.5583619
-0.3840916
-2.5634043
-3.5306204
-0.6704116
-2.4688765
-0.6706760
-2.4692223



ITIITOIIOIIOIIOIOIOIOI

Cl
Cl

-0.6950912
-2.5905224
1.2377569
2.8682039
1.7279131
3.1450597
-3.6782896
-3.5575579
-3.1888188
2.3776051
3.8138316
5.0366349
-5.0358540
-3.8136599
-2.3780828
3.1885881
3.5572860
3.6780926
-4.4135342
4.5525295
-4.5522795
4.4131292
1.5477423
-1.5473456

5.3085302
5.0050102
5.7402323
6.5057505
3.9958611
5.5293369
-5.4728363
-6.4313313
-7.2045067
-5.7089486
-4.3283136
-2.9005905
2.8985528
4.3271985
5.7088254
7.2052418
6.4319137
5.4731273
-7.0757178
-4.5064145
4.5049652
7.0764356
-3.3109795
3.3114929

6Cla* : higher 6CI*

61

Energy = -2244.240430386

=

C
Cc
Cc
F
Cc
Cc
C
C
Cc
F
C
Cc
Cc
C
F
C
C
C
C
C
C
C
C
C
C
Cc

0.5896940
0.3080326
1.3357566
-1.0203783
2.5827124
1.1108040
-1.2436470
-2.0612292
2.1701146
-0.2153090
-2.4862375
-2.3236583
-3.3331912
2.6842073
3.4420081
-0.4937989
-2.2076451
-4.7448661
2.5621626
4.6484275
-2.2537220
-2.0943896
-5.5675811
-5.3304959
1.5193503
3.5019517
5.7734849

-2.1039803
-0.9661354
-0.2831582
-0.4924946
-0.7695809
0.9289587
0.7163437
-1.1971189
1.6342345
1.4078756
1.2196676
-2.3000046
-1.4032059
2.8102283
1.6457682
2.5417384
-3.7498323
-1.1965628
4.2009914
0.9764608
-4.7759119
-4.0836129
-1.9759708
-0.2556914
4.9622779
4.8194151
1.7328639

-2.5626047
-3.5303863
-1.5581750
-0.3836967
2.3486190
1.8155565
2.7597162
0.8305317
-1.1505667
-4.3299926
-3.4990215
-2.4415722
-2.4422613
-3.4991751
-4.3296136
-1.1500795
0.8309685
2.7600060
1.0084238
-4.2749648
-4.2752701
1.0090121
2.3357215
2.3361334

-1.6569602
-1.0078176
-0.3857331
-0.9753459
-0.4691728
0.2974738
-0.2871540
-1.6415083
0.9322132
0.3216564
-0.2246441
-2.5796829
-1.9726875
1.4541748
1.4818418
0.9817059
-2.2197916
-1.9166100
1.7442468
1.8419018
-3.1689356
-0.8617687
-2.7563353
-1.0447163
1.1763688
2.5959896
2.2334793

OITIIIITIOIIOIIOIIOIOIOIOIOIOIOIZIOIOIO

6CI":
61

4.7202070
-2.3339888
-2.1878710
-2.0630930
-2.0257121
-5.1093029
-6.9468447
-4.7004950
-6.7106249

0.8066333

1.4272624

4.2930025

3.3899295

5.7216066

6.9512316

3.8517334

5.8983190
-2.2238859
-2.0729927
-1.9326762
-71.5774954
-7.5194769
-7.1623832

0.6330197

2.3566037

4.1045834

7.8208399

7.0126607

5.9535133
-2.0180869
-8.5976881

2.2762421

7.9331883
-1.9168525

-0.4321060
-4.5301591
-6.1106937
-3.2959252
-5.4165425
-2.6997429
-1.8100256
0.3333302
-0.1007985
4.4891137
6.3188624
4.2290364
6.1724740
2.8159483
1.0889117
-1.0121884
-1.0662320
-6.8964921
-6.4369078
-5.6566846
-2.4087968
-0.8733029
0.6205061
6.9098451
6.9223247
6.6468082
1.6695306
-0.3087986
-2.1498312
-7.4765471
-0.7460792
7.9825464
-0.8101008
-1.9547072

Energy = -2244.240751943

F

C
C
C
F
C
C
C
C
C
F
C
C
C
C
F
C

S105

0.1109582
0.1042117
1.0568637
-0.8447722
1.9220692
1.1100177
-0.7875232
-1.8948111
2.0829876
0.1527320
-1.6558731
-2.4842769
-3.2673633
2.4964673
3.3037795
0.1703866
-2.2787520

-2.6404134
-1.3007527
-0.6000271
-0.6514364
-1.2831107
0.8039237
0.7497161
-1.4029072
1.5291458
1.4582826
1.4468688
-2.6890931
-1.6194038
2.7036356
1.5716306
2.7971647
-4.1094713

1.8214158
-4.2221877
-2.7670218
-0.1138638
-0.4626707
-3.4230901
-2.7298903
-0.3885548
-1.0220957
0.5119288
1.4561051
3.0447541
2.8825013
2.2327162
2.5850694
1.5340779
2.1914446
-3.5161702
-1.4150273
0.5925974
-3.3794909
-1.8638683
-0.3481153
1.0120505
2.3101815
3.5469423
2.8746428
2.5680339
2.1870831
-1.1056119
-1.8417008
2.5297786
2.8510054
-4.3517656

adduct of 62* and one chloride

-0.6325899
-0.7232003
0.0013650
-1.5216692
0.7652176
-0.0211205
-1.5459573
-2.2755617
0.7269241
-0.8182532
-2.2968643
-1.9093640
-1.8003458
1.3305781
1.3771230
-0.9057990
-1.9318247



OITIIIITIOIIOIITIOIIOIOIOIOIOIOIOIOIOIOOOO0OOOO0O00000

6'r:
60

-4.5334310
2.2742227
4.5162518

-1.1234575

-3.2382740

-5.5755554

-4.7536495
0.9989486
3.3364782
5.3520309
4.8893341
-0.3887475

-0.9360925
-4.1296001

-3.0389759
-5.4121616

-6.8048437
-3.9586698

-5.9898077
0.1817750
0.7958352
4.3198343
3.1263903
5.0554197
6.5333522
4.2524231
6.0820831
-0.0461202

-1.8896344
-3.7797286
-7.6015453

-7.0159923
-6.1547144
-0.1863726
1.8570800
3.9449349
7.1716165
6.9001856
6.3779658
-1.7388551
-7.9785476
1.6939127
7.8291851
-1.6079212

-0.9977344
4.0681441
0.9439111
-4.6412965
-4.9840575
-1.7371184
0.3493726
4.6484635
4.8367586
1.5865417
-0.3067190
-3.9681962
-6.0182974
-4.5812041
-6.3592407
-2.7746474
-1.1373796
0.9159379
0.9397587
4.0528177
5.9740324
4.3932968
6.1658613
2.5401710
0.9799996
-0.7927217
-0.8957721
-6.4224195
-6.8795073
-7.0279168
-1.7125911
0.2010601
1.9774120
6.4207950
6.7326477
6.7619162
1.4669370
-0.2571737
-1.8523301
-7.9541498
0.6655625
7.7707041
-0.7254201
-1.0798219

radical cation

Energy = -1783.984208533

F

C
C
C
F
C
Cc

0.2188289
0.1154782
1.1531899
-1.0975524
2.2397254
1.1033801
-1.1467459

-2.7199441
-1.3764259
-0.6192322
-0.8009239
-1.2452622

0.8052037

0.6236409

-1.5359989
1.6780807
1.7867810
-2.5350422
-1.3865285
-0.9415936
-1.8790220
1.5158375
2.1993144
2.7245556
1.2515069
-2.9642880
-2.5922897
-0.9167630
-1.4382964
-0.6693565
-0.6935432
-2.3497033
-1.6352074
1.1275299
1.8738125
2.3086908
2.5380592
3.1468510
3.1268839
0.5223858
1.6478209
-3.0651635
-2.0417171
-1.0104143
-0.2317154
-1.0403349
-1.9092250
1.7600716
2.3795165
2.9276958
3.8567216
2.5860724
1.2299348
-2.0837097
-0.8481386
2.6525856
2.8966938
-4.1146174

0.0198915
-0.0284769
0.4436216
-0.5094979
0.9391904
0.4923772
-0.4619810

IITTITITOIITOITOIITIOIOIOIOIOIOIOIOIOIZIOOOOOOOOO0OO0OO0OO0OO0OTOOOOTOOO

62+

S106

-2.1574488
2.1617309
-0.1091378
-2.2331165
-2.6812969
-3.4950625
2.6830191
3.4980407
-0.2119953
-2.5275201
-4.7895540
2.5261203
4.7920509
-1.2483312
-3.6739583
-5.7280442
-5.1438603
1.2454576
3.6706198
5.7264793
5.1495706
-0.3669986
-1.1244637
-4.6597809
-3.5394400
-5.4522306
-6.9875151
-4.4296154
-6.4131951
0.3655833
1.1182165
4.6575969
3.5327831
5.4478338
6.9851829
4.4382186
6.4183446
-0.1381914
-2.2656856
-4.4236363
-7.7023451
-7.3335842
-6.6876547
0.1308060
2.2575611
4.4154782
7.6969048
7.3345781
6.6954664
-2.1634712
-8.3216442
2.1527463
8.3220839

: dication

-1.5740584
1.5778276
1.3808270
1.2497958

-2.8046880

-1.7017381
2.8066722
1.7047134
2.7243903

-4.2011547

-1.1379650
4.2007847
1.1401523

-4.7788275

-5.0071356

-1.8549284
0.1159755
4.7754624
5.0070303
1.8508235

-0.1086215
-4.1593879

-6.1331143
-4.5687227

-6.3626967
-2.8126132

-1.3206979
0.6622763
0.6341357
4.1557898
6.1269342
45709911
6.3599504
2.8041884
1.3151819

-0.6500878

-0.6278336
-6.5736452
-6.9268217
-6.9821633
-1.8694381
-0.0782678
1.5951999
6.5650025
6.9209274
6.9797745
1.8588436
0.0779958

-1.5847325
-7.9856379
0.3339002
7.9775396

-0.3351652

-0.9892243
0.9763010
0.0103320
-0.9577655
-1.4190057
-1.3995501
1.4142094
1.3906734
-0.0385580
-1.6955214
-1.6373240
1.7002729
1.6291372
-1.8201832
-1.8582393
-2.4091365
-1.1009949
1.8238017
1.8749656
2.4115541
1.0830143
-1.7084076
-2.1078005
-1.7455346
-2.1276445
-2.8375937
-2.6466797
-0.4974439
-1.3299136
1.7021372
2.1229384
1.7630387
2.1556892
2.8477927
2.6500698
0.4716712
1.3126367
-2.2144669
-2.2569433
-2.2394828
-3.2515929
-2.1044648
-0.9065379
2.2291954
2.2844331
2.2769967
3.2631804
2.0980731
0.8816384
-2.4748377
-2.2857333
2.5115921
2.2801110



60

Energy = -1783.800550185

TOIITIOIIOIOIOIOIOIOIOIOIOIOOOOOOOOO0OO0OO0O0OO0O0OTOOOOTOOOOOTOOO™T

-0.0060743
-0.0018149
1.0489260
-1.0775033
2.0290412
1.0785510
-1.0477602
-2.1638103
2.1644949
0.0029363
-2.0276508
-2.6494607
-3.4846677
2.6496932
3.4850086
0.0071180
-2.4559288
-4.7648540
2.4558788
4.7649582
-1.1552495
-3.5721797
-5.7661144
-5.0404108
1.1552281
3.5717513
5.7655233
5.0409786
-0.2990367
-0.9819246
-4.5709480
-3.3874814
-5.5477306
-7.0146405
-4.2757382
-6.2977277
0.2992415
0.9815835
4.5704976
3.3867892
5.5467723
7.0137387
4.2768824
6.2980137
0.0158297
-2.0947675
-4.2436072
-7.7823235
-7.2811255
-6.5181215
-0.0161698
2.0940926
4.2426621

-2.6890132
-1.3735492
-0.6081404
-0.7853466
-1.2073204
0.7854103
0.6081708
-1.5772877
1.5774136
1.3735903
1.2072734
-2.7968596
-1.6761265
2.7969390
1.6762438
2.6890999
-4.1742379
-1.0922212
4.1742953
1.0922834
-4.7237610
-4.9926185
-1.8204499
0.2061215
4.7239572
4.9925490
1.8204230
-0.2060831
-4.0911051
-6.0673583
-4.5723391
-6.3382555
-2.8107832
-1.2518997
0.7574717
0.7579887
4.0914413
6.0675206
4.5721647
6.3381268
2.8108019
1.2517643
-0.7574126
-0.7580550
-6.4924337
-6.8738491
-6.9723287
-1.8040315
0.0333121
1.7509556
6.4926809
6.8738290
6.9721007

0.4317100
0.1958440
0.6745970
-0.4925646
1.3577152
0.4901767
-0.6772030
-0.9871785
0.9854857
-0.1983572
-1.3606470
-1.4169190
-1.3791259
1.4158655
1.3785664
-0.4340934
-1.7096430
-1.5801203
1.7085517
1.5809316
-1.7277775
-1.9899822
-2.2593973
-1.0981017
1.7248378
1.9907327
2.2613267
1.0992660
-1.5271893
-2.0246464
-1.9603595
-2.2698466
-2.6422505
-2.4618235
-0.5643615
-1.2929001
1.5228008
2.0216999
1.9624929
2.2706251
2.6438335
2.4653212
0.5646821
1.2955465
-2.0501521
-2.2905538
-2.4740279
-2.9933326
-1.9764751
-0.9156510
2.0456458
2.2895326
2.4761758

ITIITTITITOI

7.7808175
7.2806852
6.5186951
-1.9533357
-8.2619168
1.9524093
8.2612770

1.8037804
-0.0334605
-1.7510936
-7.9261562

0.4725436

7.9260755
-0.4727513

700 : SET reduction of 7*r

60

Energy = -3769.755814341

OTOTOTOTOTOTOTOTOOOO0OO0O00O000O0O0TOOOOTOOOOOTOOOT™

S107

0.1965982
0.1238190
1.1504951
-1.1116334
2.2280443
1.1116123
-1.1504651
-2.1436131
2.1435995
-0.1238613
-2.2278500
-2.6996506
-3.5008135
2.6997370
3.5007964
-0.1967715
-2.5797340
-4.7980347
2.5799628
4.7978956
-1.3723105
-3.6894488
-5.6085523
-5.3277291
1.3726090
3.6897440
5.6082706
5.3275134
-0.3000603
-1.2720024
-4.8577250
-3.6037443
-5.1379097
-6.8673183
-4.6361460
-6.5891896
0.3002568
1.2724510
4.8579672
3.6041532
5.1376543
6.8668137
4.6359924
6.5888144

-2.7334455
-1.3816328
-0.6310006
-0.8124790
-1.2481437
0.8128534
0.6313758
-1.5665024
1.5668380
1.3820099
1.2485484
-2.8054674
-1.7247495
2.8057263
1.7249446
2.7338301
-4.2031767
-1.1864011
4.2034524
1.1863113
-4.7842815
-5.0582091
-1.7344555
-0.1071701
4.7847067
5.0583701
1.7338117
0.1072252
-4.0112595
-6.1426374
-4.5604648
-6.4181972
-2.7452601
-1.2285248
0.4092840
0.4060189
4.0118245
6.1430924
4.5604406
6.4184131
2.7444750
1.2274329
-0.4087972
-0.4063021

2.9978335
1.9802455
0.9186731
-2.5169068
-2.1304091
2.5160059
2.1352748

0.0765485
-0.0150181
0.4501940
-0.5037384
0.9971042
0.5036625
-0.4503590
-0.9710770
0.9710368
0.0150140
-0.9975944
-1.4182812
-1.3926473
1.4183449
1.3926343
-0.0762390
-1.6925316
-1.6581135
1.6925733
1.6581497
-2.1202620
-1.5559263
-2.6701045
-0.9278955
2.1202856
1.5558243
2.6705413
0.9276745
-2.3392454
-2.3888324
-1.1176232
-1.8121578
-3.4194068
-2.9568093
0.0969288
-1.1972016
2.3392687
2.3887494
1.1175756
1.8118024
3.4200575
2.9574479
-0.0974108
1.1970693



F
C
F
=
C
F
=
C
F
F
C
F
F
=
=
F

-0.1161935
-2.3891329
-4.6701977
-7.6073868
-7.3596539
-7.0819695
0.1167249
2.3896180
4.6706595
7.6067148
7.3591101
7.0815884
-2.2985018
-8.5752815
2.2991007
8.5745651

-6.6686176
-6.9623188
-7.2152936
-1.7517149
-0.1533152
1.4199370
6.6692155
6.9626797
7.2153911
1.7500654
0.1524156
-1.4200099
-8.2710608
0.3368182
8.2714694
-0.3380885

7Clza : higher 7Cl;,

62

Energy = -4690.283142871

F

C
C
C
=
C
C
C
C
C
=
C
C
C
C
F
C
C
C
C
C
C
C
C
C
C
C
C
F
C
F
C
F
C
F

1.2058521
0.6272417
-0.7441609
1.4138101
-1.4478504
-1.4137933
0.7442163
2.8361467
-2.8362514
-0.6271816
1.4479291
4.0569147
3.9933633
-4.0567321
-3.9938552
-1.2056832
4.5203735
47678476
-4.5194028
-4.7691195
5.3270371
4.0970813
6.1621877
4.1672460
-5.3251702
-4.0958454
-6.1634707
-4.1694520
5.7304123
5.7280957
3.2690060
4.4900074
6.7934615
6.9193484
2.8365498

-1.2348540
-0.6377291
-0.7514057
0.1219728
-1.4312893
-0.1234920
0.7497684
0.2088637
-0.2095330
0.6360873
1.4298179
-0.5548130
0.8421491
0.5549633
-0.8421447
1.2328670
-1.7114365
2.0331340
1.7114175
-2.0326616
-1.5482474
-3.0174558
2.0268414
3.2766701
1.5476608
3.0173610
-2.0252382
-3.2767503
-0.3197363
-2.6213974
-3.2519746
-4.1066044
0.8871658
3.1858174
3.3532270

-2.8211194
-2.2313475
-1.6477548
-3.9459698
-2.2161175
-0.4701985
2.8210971
2.2310249
1.6471974
3.9470241
2.2164515
0.4697612
-2.4889835
-2.4795065
2.4884742
2.4799543

2.1074375
1.0546952
0.8918992
0.1720851
1.8106364
-0.1731045
-0.8929898
0.3187373
-0.3192654
-1.0558023
-1.8116063
0.6654201
0.2103185
-0.6653277
-0.2106948
-2.1087748
-0.1649658
0.0687164
0.1656762
-0.0693834
-1.2953026
0.1124187
0.2653298
-0.2012997
1.2966742
-0.1115123
-0.2658925
0.2001260
-1.6776379
-2.0861494
1.1462225
-0.6571669
0.5783521
0.1647740
-0.3410867

MmO TTTmOTTTOTmTTmOTMOTTOTTOTTO T

Cl
Cl

4.9093757
-5.7288421
-5.7248866
-3.2686468
-4.4876664
-6.7938870
-6.9214926
-2.8388071
-4.9124742

6.5083332

5.3144171

4.0674323

8.2458553

6.2920912
4.3108176
-6.5041501
-5.3110073
-4.0650476
-8.2480166
-6.2951453
-4.3148039

5.6944509

7.0143314
-5.6897469
-7.0182175

4.4908532
-4.4912800

4.4433165
0.3194622
2.6207583
3.2520336
4.1063058
-0.8849815
-3.1837017
-3.3544149
-4.4428626
-2.4180943
-3.9088980
-5.3435598
3.1515451
4.3960712
5.6137602
2.4175287
3.9082491
5.3433206
-3.1483183
-4.3945433
-5.6138478
-4.9493493
5.5148135
4.9484687
-5.5127925
-0.7972446
0.7979536

-0.3061466
1.6784036
2.0883908

-1.1460421
0.6589024

-0.5784760
-0.1658361
0.3397106
0.3046377

-3.1599871

-1.7616258

-0.3506829
0.3541020

-0.1272650

-0.5670530
3.1629759
1.7640934
0.3525448

-0.3549048
0.1257177
0.5651895

-2.5141679

-0.2237344
2.5176893
0.2217073
24377118

-2.4374112

7Cl, : adduct of 72" and two chloride anions

62

Energy = -4690.285780809

O0O00000O0OTOOOOTOOOO0OTOOOT

S108

-2.2153562
-1.1717750
-1.4535493
0.1360160
-2.7471722
-0.4424415
1.1475740
0.4481635
-0.7488902
0.8668246
2.4386589
0.6993086
-0.4025794
-0.7945508
0.1871548
1.9136050
1.6317685
-1.5804638
-1.4801922
1.2628071
2.3592235
1.8631548
-2.0948118
-2.2823931

-1.7166024
-0.8608786
0.5010472
-1.3484634
0.8732542
1.4673744
-0.3847885
-2.8084605
2.9323091
0.9762099
-0.7627827
-3.5864492
-3.8661919
3.6848310
3.9782671
1.8264145
-3.8980919
-4.6571817
3.8057101
4.8028531
-2.9014525
-5.2291038
-5.4285324
-4.6845253

0.7128647
0.6953379
0.6891821
0.6795033
0.6627089
0.6920178
0.6505292
0.7166600
0.6552498
0.6498832
0.6249523
1.9476174
1.2743914
-0.6185752
0.2178355
0.5906013
2.9933187
1.0963795
-1.8727766
0.6683069
3.6607304
3.3789826
2.1526411
-0.1201055



MM TMTMTOTMTMMOTMMTOTTTOTOTMOTMOTTOTOTTOTmMOTOTOO0O0O0

Cl
Cl

7CI*:
61

-2.8707396
-0.7828266
1.7125378
1.8766580
2.1503947
3.2688781
1.2267980
2.7742833
-1.4861496
-3.2406962
-1.8388446
-3.4272858
-3.5888443
-3.5386653
0.5549487
-1.4335926
1.1263847
2.7377402
1.4632956
2.9038891
3.9362160
3.4770192
2.9925459
-3.7164272
-3.9068287
-4.0718588
-4.8703035
-2.8175290
-0.7399803
3.1474653
3.3393062
3.4749997
4.3530134
-5.0093382
-3.4518564
4.3264812
1.4264473
-1.8910655

3.6317697
4.0466950
5.9069861
4.5830348
-1.6114772
-3.2060442
-6.2263238
-5.5539601
-5.4007085
-6.1969175
-3.9712892
-5.4529697
3.4033668
3.7184529
4.1519778
4.1264533
6.1996183
6.7270372
3.5796525
5.3942326
-2.2326850
-4.5376421
-6.8339155
-6.9158149
-6.2111859
-5.4743925
3.5710805
3.9677889
4.3405968
7.7714880
6.4657833
5.1591316
-4.8408136
-6.9510038
4.0479682
7.2511305
-3.2749110
3.4072465

Energy = -4229.846267862

F

C
C
C
F
C
C
C
C
C
F
C
Cc

-0.2235777
-0.0687119
0.8749869
-0.8600862
1.5759437
1.0633243
-0.6861321
-1.9051131
2.0162151
0.2514529
-1.4379118
-2.4452167
-3.2320527

-2.5799456
-1.2685883
-0.5875513
-0.6221532
-1.2529490
0.7982168
0.7664574
-1.3549396
1.5097334
1.4575327
1.4685307
-2.6767103
-1.6418346

-1.9686260
-3.0692406
-0.0777377
1.9158675
3.3555724
4.6646064
2.7449169
4.3750016
3.3489728
2.0091634
-1.1647247
-0.2836250
-0.8591261
-3.1833417
-3.0516616
-4.2931884
-1.2474284
0.3692440
2.7024331
2.3781218
5.3006012
5.0209470
4.7110237
3.0361328
0.7836104
-1.4590906
-3.2401872
-4.3497183
-5.4208537
-0.3648119
1.6002119
3.5679734
5.9839422
0.6336867
-5.5237070
2.0393872
-0.7953507
2.0203503

adduct of 72* and one chloride

-0.4499387
-0.6911860
0.0617902
-1.6534051
0.9849501
-0.0897307
-1.7826968
-2.4351543
0.6843337
-1.0325337
-2.6394391
-2.0780322
-1.8366364

C
C
=
C
C
C
C
C
C
C
C
C
C
C
C
=
C
F
C
=
C
F
C
F
C
=
C
F
C
F
C
F
C
F
F
C
F
F
C
F
F
C
F
F
F
F
F
C

7r:
60

2.4531203
3.1788270
0.4146494
-2.2060873
-4.4251814
2.2907869
4.2936808
-0.9695208
-3.2123600
-5.0903942
-4.9521748
1.0142088
3.4062046
4.9227124
4.8045561
0.0174942
-0.7360194
-4.4266379
-2.9953854
-4.5932352
-6.2295891
-4.3573149
-6.0962700
-0.0690350
0.8530679
4.6345054
3.2607938
4.4308515
6.0039483
4.2689797
5.8952982
0.4518526
-1.7505355
-3.9705229
-6.8343009
-6.7378166
-6.5894757
-0.3613888
1.9805472
4.3250891
6.5723233
6.4905188
6.3901447
-1.5339258
-7.8361115
1.8335926
7.5301451

2.7003502
1.5390534
2.7683667
-4.0744333
-1.0422357
4.0944362
0.8833835
-4.5521479
-5.0286194
-1.5899805
0.1415627
4.6923437
4.9246424
1.4153442
-0.3155368
-3.6899704
-5.9054961
-4.6255006
-6.3849450
-2.6807424
-1.0023863
0.7054268
0.7371877
3.9275265
6.0534221
4.4001841
6.2896296
2.5188615
0.7808352
-0.8191069
-0.9520355
-6.3343915
-6.8246518
-7.2724994
-1.5364823
0.1619274
1.8538725
6.6058643
6.8504484
7.0718280
1.2758472
-0.4025486
-2.0703873
-8.1273191
0.7296962
8.1559472
-1.0121886

| -1.7640725 -1.0000430

radical cation

Energy = -3769.591662964

F

0.0813909

-2.7136405

C 0.0663379 -1.3842598

C

S109

1.1032849

-0.6249447

1.2360812
1.4351697
-1.2394775
-2.2381886
-1.3170795
1.4432008
2.0157130
-2.7115766
-2.0000614
-0.2058156
-1.8599286
1.4148371
1.6780528
3.1610614
1.4766094
-2.9978137
-2.9090993
-1.6030221
-2.1910945
0.3955937
0.3270081
-2.9216723
-1.3451435
1.2554621
1.6158853
1.6573129
1.8633714
3.7303535
3.7492513
0.3627296
2.0460051
-3.3557112
-2.6426556
-1.9568168
1.3965002
-0.2487627
-1.8971190
1.6175577
1.8355569
2.0518396
4.8501360
3.1856280
1.5127861
-2.8307902
0.2548269
2.0204083
3.7397267
-4.2257649

0.2871760
0.0923258
0.5657199



C

O
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-1.0817298
2.1152616
1.0953199

-1.0884285

-2.1389011
2.1480991

-0.0515015

-2.0999897

-2.6670889

-3.4761133
2.6699588
3.4813451

-0.0665030

-2.5119954

-4.7591663
2.5093418
4.7627324

-1.2681688

-3.6120212

-5.6246845

-5.2131774
1.2608726
3.6083379
5.6147773
5.2273495

-0.2094171

-1.1247318

-4.8025472
-3.4812910

-5.2140178
-6.8755659

-4.4520513
-6.4668046
0.2022496
1.1123939
4.8036885
3.4727219
5.1929215
6.8631725
4.4788800
6.4791183
0.0575136
-2.2334175

-4.5296572

-7.6736429
-7.2960396

-6.8941459

-0.0743886
2.2204698
4.5205359
7.6479700
7.2948425
6.9173366

-2.1008558

-8.4984285

-0.7958003
-1.2247750
0.7982344
0.6273049
-1.5675348
1.5703671
1.3864760
1.2269025
-2.7962032
-1.6976025
2.7975842
1.7007446
2.7158897
-4.1871070
-1.1268857
4.1856099
1.1306277
-4.7363489
-5.0623226
-1.6768912
-0.0070086
4.7288402
5.0639426
1.6734746
0.0174289
-3.9343654
-6.0903258
-4.5879894
-6.4197416
-2.7152276
-1.1334251
0.5095030
0.5403039
3.9233739
6.0795508
4.5956358
6.4183302
2.7049869
1.1296361
-0.4923962
-0.5295834
-6.5920188
-6.9322891
-7.2410695
-1.6504519
-0.0227226
1.5872589
6.5750333
6.9246056
7.2428850
1.6393516
0.0260628
-1.5695352
-8.2333781
0.5011725

-0.5147580
1.2149393
0.4789942
-0.6037665
-0.9915091
0.9647616
-0.1305314
-1.2537511
-1.4192806
-1.3989255
1.4045884
1.3843748
-0.3247584
-1.6821762
-1.6351343
1.6790138
1.6310453
-2.0475271
-1.5922400
-2.6007440
-0.9127654
2.0375307
1.6082022
2.6124299
0.9052473
-2.2060156
-2.3106978
-1.2041546
-1.8394850
-3.3395867
-2.8473872
0.0584163
-1.1400110
2.1778768
2.3141481
1.2276552
1.8691037
3.3546042
2.8705806
-0.0792910
1.1433653
-2.6832524
-2.2018070
-1.7208916
-3.7873498
-2.1121735
-0.4263725
2.6805074
2.2251906
1.7694732
3.8255815
2.1311069
0.4260823
-2.4484209
-2.3378648

F 2.0831014 8.2226105

F

8.4951466

72* : dication

60

-0.4978835

Energy = -3769.390409222

OTTOTOTOTOTOTOTOTOTOTOOOO0OO00000000TOOOOTOOOOOTOOO™T

S110

-0.1304723
-0.0562959
0.9957498
-1.0748230
1.9142479
1.0674879
-1.0030812
-2.1589295
2.1533560
0.0486686
-1.9221387
-2.6446763
-3.4754070
2.6450180
3.4700453
0.1229479
-2.4267359
-4.7344885
2.4358388
4.7251275
-1.1234082
-3.4927304
-5.6742675
-5.0847633
1.1358770
3.5087957
5.6633556
5.0709924
-0.1008280
-0.8915923
-4.7260093
-3.2718187
-5.3517990
-6.9042395
-4.2352514
-6.3172993
0.1069966
0.9139426
4.7393067
3.2978348
5.3445568
6.8870555
4.2233748
6.2975376
0.3370213
-1.9701285
-4.2776499
-71.7746607
-7.2245300

-2.6457844
-1.3572414
-0.5911754
-0.7745830
-1.1570912
0.7854940
0.6020352
-1.5660608
1.5748796
1.3683258
1.1683273
-2.7858913
-1.6671561
2.7925079
1.6697316
2.6566919
-4.1574975
-1.0608007
4.1654718
1.0559996
-4.6414678
-5.0836911
-1.6129449
0.1261189
4.6591377
5.0836972
1.5990441
-0.1315042
-3.7832217
-5.9787593
-4.6736897
-6.4275459
-2.6951012
-1.0126803
0.6479430
0.7261543
3.8084920
5.9982991
4.6640089
6.4292897
2.6819307
0.9884358
-0.6442900
-0.7416016
-6.4219272
-6.8705304
-7.3012501
-1.5225760
0.1542046

2.4850373
2.3675503

0.6170782
0.2867355
0.7653914
-0.4891522
1.5471752
0.4860281
-0.7686272
-0.9828597
0.9788935
-0.2890281
-1.5493364
-1.4044444
-1.3812193
1.4002333
1.3778428
-0.6197685
-1.6669479
-1.5928773
1.6625546
1.5924950
-1.9168139
-1.6794594
-2.4910229
-0.9115716
1.9113281
1.6760119
2.4976994
0.9099826
-1.9551328
-2.1851629
-1.3824752
-1.9294835
-3.1995787
-2.7004794
-0.0230879
-1.0991132
1.9494386
2.1786606
1.3810537
1.9251936
3.2068828
2.7140950
0.0143917
1.1042336
-2.4509383
-2.1877474
-1.9108051
-3.5708465
-1.9983091



F
F
C
=
=
C
=
=
F
F
=

8":
60

-6.6523904
-0.3114364
1.9992580
4.3102893
7.7554198
7.2028095
6.6286287
-1.7544361
-8.4019305
1.7927264
8.3739511

1.8283737
6.4510742
6.8820681
7.2953260
1.4891008
-0.1793890
-1.8445471
-8.1532086
0.7283655
8.1665121
-0.7638339

adduct of 1* and PPhs

Energy =-1615.164497839

H

OOIITOIOIOOOOUVUIITIIOIITOOIOIOIOIZIOOOOOOOOO0

-0.8626927
-0.4223214
-0.5757300
0.6085700
-1.5020581
1.9912687
-1.1203523
-2.7910657
2.5686743
2.7980528
-0.1280015
-2.0087797
-3.0868968
-3.6745947
1.9538281
3.9197030
2.3547326
4.1502517
-3.2864090
-1.7066586
-4.6660019
4.3577738
47148715
4.7655241
-3.9762963
5.7704048
-0.3091048
1.0255272
1.9504382
1.1059844
2.9648174
1.8818042
2.1217441
0.3836045
3.0534909
3.6842558
2.1871995
3.8468209
-0.0030802
1.2265457

-0.0100215
0.2969271
1.7100113
1.3966796
2.5667018
1.6492033
3.8654443
2.1039468
2.8990646
0.6352552
4.2306649
4.6713155
1.1041128
2.9147857
3.6867478
3.1198570
-0.3266173
0.8636872
4.1993649
5.6695825
2.5474799
4.0846077
2.1042546
0.0754094
4.8322883
2.2813376
-1.0452122
-2.1779269
-2.6065342
-2.6499822
-3.4905881
-2.2537365
-3.5316333
-2.3297929
-3.9480492
-3.8196848
-3.8926589
-4.6333988
-0.2698353
0.3724595

-0.4288965
2.4431230
2.1816410
1.9073577
3.5918697
2.0114956
0.4331476
-2.4346635

-2.1899656
2.4273208
2.2104590

-2.2909435
-1.3387721
-0.8203146
-1.2926430
-0.1456720
-1.5664188
0.2476615
0.1766573
-1.2624329
-2.1169906
0.0041107
0.9492566
-0.1230142
0.8809147
-0.8391898
-1.5019911
-2.3525105
-2.3517410
1.2696972
1.2512831
1.1284334
-1.2645414
-2.0448102
-2.7751117
1.8197265
-2.2278350
-0.1147028
-0.5255078
0.4352581
-1.8465513
0.0680017
1.4590137
-2.2028167
-2.5923591
-1.2471013
0.8110809
-3.2243058
-1.5292934
1.4705427
1.6952760

ITITTOIOIOOOOIIIOITIOITOON

At
54

-1.0312231
1.4201006
2.0220041

-0.8256878

-1.9845571
0.3951774
2.3691990

-1.6201452
0.5505996

-1.8411753

-1.8999611

-2.9585365

-3.0806456

-1.0292794

-4.1350403

-2.9126391

-4.1973829

-3.1288217

-4.9991254

-5.1154883

-0.1790564
1.0966037
0.3102929
0.5451073
-0.6650326
1.1837132
1.5931947
0.6124849
1.7502220

-1.9808326

-3.1355849

-1.5791884

-3.8687854
-3.4567204

-2.3250614
-0.7011245

-3.4631610
-4.7579077
-2.0170643
-4.0405113

2.4188208
2.8677360
0.9592289
3.5909708
2.2383721
3.8134200
3.0432681
4.3271841
4.7264770
-0.0702398
0.7275813
-0.8145593
0.7924482
1.2924894
-0.7494604
-1.4499204
0.0553512
1.4130418
-1.3294324
0.1047825

unstable adduct of 2* and alkyne

Energy = -1232.733434375

C
C
C
C
H
C
H
C
C
C
C
H
H
C
C
H
C
C
C
C
H
C
H
C
H
C
H
C
C
H
H

S111

-1.0511455
-1.6215659
-1.2675941
-0.2126001
-1.4603284
-2.3925241
-0.8254460
-2.0420208
-0.2949506
0.7842752
-2.6067494
-2.8299451
-2.1996604
-1.1507598

2.0513745
-3.2081788
-2.4155018
-0.7494397
2.7034518
2.6754114
-2.7276293
-3.2588352

0.2250006
-1.5978150

2.2280789
3.9545890

2.1655643
3.9262364
-2.8527925
-4.2334633
-1.2834748

-1.7932466
-1.5089389
-3.0530130
-0.7463723
-0.5347228
-2.4630763
-3.2960863
-4.0089149
0.7056756
0.0624257
-3.7180680
-2.2255398
-4.9816533
1.8481802
-0.0572225
-4.4611721
1.7125579
3.1093525
1.0654015
-1.3180967
0.7389120
2.8129949
3.2209159
4.2042583
2.0400678
0.9255679
-2.1838897
-1.4505915
4.0600430
2.7003095
5.1734917

0.0300311
-1.2204810
0.6004831
0.7104993
-1.6735849
-1.8792665
1.5627614
-0.0603587
0.3375056
-0.0613817
-1.3020348
-2.8449527
0.3968617
0.4526626
-0.7163728
-1.8174149
1.0568768
-0.0321686
-1.2645051
-0.7864166
1.4229069
1.1727144
-0.4975418
0.0874370
-1.2147329
-1.8544996
-0.3744887
-1.3785787
0.6892468
1.6379302
-0.2880836



ITITTOOIIOIOITOOOOITOOIIITIOI

Bf3C|_ .
35

4.4547286
4.5700453
4.4000186
-3.5120423
5.5475764
0.0654201
1.2740814
-0.7854368
2.6034174
3.2345245
3.4099771
4.5916164
2.6208731
4.7622275
2.9278204
5.3696523
5.0601408
5.3960401
6.6883956
7.4064774
7.2593988
8.4499784
7.0612614

1.7948843
-0.3295866
-2.4263491

49181759
-0.4327512
-1.0530364
-1.2576936
-1.0862983
-1.3794516
-2.6658061
-0.2112221
-2.7826705
-3.5457389
-0.3294032

0.7591360
-1.6126476
-3.7579863

0.5354132
-1.6217006
-2.8894022
-3.3656706
-2.6180505
-3.5340302

Energy = -2669.945762765

B

C
C
C
C
C
C
C
C
C
C
C
C
F
F
=
F
F
F
F
F
F
F
C
C
C
C
C

0.1014441
0.5158208
-0.2863073
1.7569510
0.0726454
2.1567924
1.3022410
-1.4919341
-2.0178479
-2.4636849
-3.3768768
-3.8272229
-4.2924000
2.6759660
-1.4909363
-0.7627221
1.6694207
3.3725341
-2.1050533
-4.7083360
-5.6100205
-3.8114684
-1.2151352
1.0825533
2.0012683
1.0581431
2.8629417
1.8980529

0.0664021
1.5174255
2.2884805
2.0991709
3.5477864
3.3498666
4.0897064
-0.2820985
-1.3538751
0.5094079
-1.6598481
0.2431283
-0.8602092
1.4196842
1.8345497
4.2424842
5.3041607
3.8476377
1.6406121
1.0539457
-1.1373313
-2.7232548
-2.1733796
-1.1589047
-1.1026817
-2.3913249
-2.1457226
-3.4569353

-2.2707749
-1.9113194
-1.4298538
0.7798393
-2.3728491
2.1986264
2.5831890
2.8778836
2.8226517
2.7871479
3.0482929
2.9362552
2.6284042
3.1968297
3.0842073
3.1374341
2.9003669
3.3591926
3.2816501
3.2410607
2.2689949
3.3816400
4.0521681

adduct of B(C¢Fs); and chloride

0.7491166
0.1127971
-0.7302213
0.4004348
-1.2100455
-0.0544643
-0.8647024
0.6003756
-0.1229813
1.2253580
-0.1853430
1.1907974
0.4834670
1.1279377
-1.1666963
-2.0141656
-1.3179432
0.2629905
1.8791470
1.8175108
0.4359655
-0.8974847
-0.8522938
0.2812641
-0.7680607
0.9460426
-1.1059457
0.6455122

M T T TmTO

Cl

2.8189462
0.1464608
1.8174945
3.6422413
3.7355259
2.0967656
0.4081472

-3.3328313
-2.6218269
-4.6185826
-4.3532664
-2.0141853
-0.0042201

0.2523999

-0.3891631
1.9214889
1.3315015
-0.6993108
-2.1298028
-1.5630151
2.6827212

Bf;_OPEt; : adduct of B(CesFs)s and OPEt;

57

Energy = -2864.108476470

OITIITITOOOO0OTUTTTTTTOOOOOOTTTTTTTTTTOOOO0O00000000

S112

0.0203436
0.5543609
0.2102766
1.3763563
0.6618642
1.8527410
1.4988212
-1.6080333
-2.4779914
-2.2407285
-3.8632986
-3.6155122
-4.4401068
1.7536199
-0.6426821
0.2909296
1.9485524
2.6514166
-1.4960948
-4.1554654
-5.7736089
-4.6487829
-2.0099288
0.8465945
0.3236547
2.1887343
1.0477255
2.9504699
2.3711198
2.8397117
4.2405990
3.0854646
0.4780702
-0.9495864
0.5774898
0.3454944
1.3544722
2.6523941
1.5304328
0.6120408
3.4297913
2.4795124
3.0258224
-0.9749761

0.0081538
1.4689110
2.6297883
1.6894328
3.9024816
2.9467001
4.0636018
-0.1669395
0.6671660
-1.2154838
0.5080002
-1.4140904
-0.5367900
0.6665769
2.5567918
49777464
5.2835387
3.0896828
-2.1363620
-2.4452796
-0.7049726
1.3559965
1.6972350
-1.2471524
-2.1878436
-1.4544733
-3.2723851
-2.5216671
-3.4471008
-0.5653263
-2.6629863
-4.4877313
-4.1519692
-2.0832258
-0.0844005
-0.0324322
1.4474798
1.7969549
1.3305771
2.2426103
1.0482700
1.8665413
2.7614576
-0.3033556

0.0142968
-0.5090085
0.1878113
-1.6140242
-0.1380832
-1.9839667
-1.2378220
-0.0948456
-0.7970853

0.5773953
-0.8046679
0.6035890
-0.0936724
-2.4219300
1.2453106
0.5870124
-1.5789663
-3.0607348
1.2474299
1.2852090
-0.0879956
-1.4986128
-1.5455626
-0.6448874
-1.5318241
-0.3167163
-2.0244327
-0.7774777
-1.6394469
0.4809366
-0.4095479
-2.1020079
-2.8728154
-1.9898475
3.0175955
1.5120732
3.5893898
2.8451587
4.6657365
3.4660461
3.0193468
1.7685261
3.1994272
3.9231729



ITTIITOOIIITIITO

-2.0240888
-0.7099634
-1.3597234
-2.2561634
-2.9435892
-1.6801814
1.6764017
1.1824307
1.7983900
2.6515008
0.2421159
1.0275182
1.9290066

0.7849467
-0.3399333
-1.2920746
0.8476893
0.5460201
1.7671356
-1.4582748
-2.8323789
-1.4346879
-1.2245684
-3.1114077
-2.8394371
-3.5916652

Bfs : borane B(CeFs)3

34

Energy = -2209.516695489

B

TTTTTTTOOO0O0O00OTTTTTTTTTTOOO0O0000000O0

Cl:

1

-0.0026010
0.1623555
-0.6758152
1.1616150
-0.5331435
1.3190166
0.4683494
-1.4315235
-1.7409286
-2.4950678
-3.0075049
-3.7681774
-4.0263359
2.0047855
-1.6541907
-1.3440697
0.6126223
2.2758772
-2.2978002
-4.7482491
-5.2482098
-3.2614531
-0.7954748
1.2628800
2.4180657
1.3246076
3.5483078
2.4453405
3.5628349
0.2758153
2.4654381
4.6458687
4.6216556
2.4542903

chloride

-0.0035691
1.5511744
2.3951203
2.1982255
3.7761901
3.5776884
4.3709175
-0.6367920
-1.7941438
-0.0861165
-2.3627849
-0.6401129
-1.7837358
1.4780837
1.8707594
4.5416687
5.6993454
41536711
1.0132976

-0.0902610

-2.3242583

-3.4581265

-2.3885918

-0.9209785

-0.6014207

-2.1195983

-1.4076490

-2.9391400

-2.5821464

-2.5069906

-4.0656207

-3.3645850

-1.0709735
0.5171905

Energy = -460.3919624889

3.6494696
4.9871261
3.6525755
2.5838264
4.1905047
3.9839920
3.4449881
2.9684682
4.5347956
3.0045771
3.4511048
1.8870867
3.2162872

0.0018249
0.0033796
-0.7407667
0.7459224
-0.7658848
0.7665920
-0.0009350

0.0029897
-0.7281021

0.7348081
-0.7495082

0.7578489

0.0046546
1.5155451
-1.5086662
-1.5133905

-0.0033627
1.5116466

1.4922200

1.4923513

0.0055571
-1.4830259
-1.4857259
-0.0021284
-0.7323611

0.7253097
-0.7568721

0.7450391
-0.0070769
1.4810028
1.4750935
-0.0093315
-1.4894964

-1.4866014

Cl

0.0000000

Fc : ferrocene

21

0.0000000

Energy =-1651.176296718
Fe -0.0000073

ITTITITITITIITITITITOOOOOOOOOO

Fc* : ferrocene radical cation
21

-0.0001886
0.0009376
0.7158842

-0.7165383
0.7169615

-0.7176196
1.1603940

-1.1601723
1.1592870

-1.1590822
0.0001376
0.0012986
1.3514728
-1.3526669
1.3524815
-1.3537100
2.1893089
-2.1888745
2.1882122
-2.1877930

0.0002369
1.2195299
1.2194385
-0.9866882
-0.9863121
-0.9867990
-0.9862640
0.3764185
0.3772392
0.3765356
0.3771918
2.3012708
2.3011798
-1.8620056
-1.8612355
-1.8621538
-1.8612052
0.7103252
0.7117957
0.7104618
0.7117827

Energy = -1650.993361354
Fe -0.0000008

ITITITITIITIIIIITOOOOOOOOOOOO

-0.0000138
0.0000136
0.7180769

-0.7180717
0.7181130

-0.7181178
1.1535365

-1.1535264
1.1535017

-1.1535065
-0.0000010
-0.0000024
1.3568503
-1.3568469
1.3568928
-1.3569028
2.1797007
-2.1796919
2.1796789
-2.1796821

-0.0000039
-1.7634585
1.7634544
-1.6491694
1.6491825
1.6491468
-1.6491595
1.7178428
-1.7178833
-1.7178871
1.7178966
-1.7651327
1.7651488
-1.5970916
1.5971245
1.5970754
-1.5970919
1.6970078
-1.6970376
-1.6970509
1.6970869

HCCPhOMe : alkyne

18

Energy = -423.1805115787

S113

0.0000000

-0.0000055
1.6307331
-1.6307990
1.6306486
-1.6305967
-1.6301046
1.6301418
-1.6302617
1.6302100
1.6309885
-1.6310177
1.6052601
-1.6053663
1.6049870
-1.6048832
-1.6039664
1.6040323
-1.6044635
1.6043736
1.6058486
-1.6058976

-0.1101766
-1.3153126
-1.3153135
0.8784077
0.8783986
0.8784056
0.8784139
-0.4834779
-0.4834742
-0.4834721
-0.4834723
-2.3972589
-2.3972597
1.7491922
1.7491776
1.7491699
1.7491784
-0.8247519
-0.8247743
-0.8247364
-0.8247083
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4.1481463
2.9426490
5.2093738
1.5270291
0.6782523
0.9421670
-0.7068089
1.1102892
-0.4345145
1.5819558
-1.2695049
-1.3326028
-0.8853841
-2.6108271
-3.4962288
-3.3347495
-4.5020668
-3.3510543

-0.3006885
-0.1698092
-0.4166312
-0.0135742
-1.1337446
1.2713543
-0.9888930
-2.1295943
1.4236772
2.1480882
0.2947210
-1.8734224
2.4113576
0.5446025
-0.5911493
-1.1896282
-0.1724599
-1.2106530

OPEt;s : phosphine oxide

23

Energy = -654.5487161414

IITIITOOIIIIIOOIIIIIOOODO

-0.0001940
-0.0003890
-0.0001628
0.0009828
0.8768528
-0.8781210
-0.8837840
0.0004764
0.8871636
1.4455112
2.7811875
1.3521648
1.3731485
2.8446562
3.6182403
2.8993278
-1.4459083
-2.7815924
-1.3736914
-1.3525561
-2.8999677
-3.6186262
-2.8448218

-0.3661962
-1.4117988
1.3278685
2.4701136
1.3897497

1.3902885
2.4325163
3.4372898
2.4324194
-0.4832910
-0.3492668
0.2734981
-1.4639817
-1.0787386
-0.5217767
0.6508017
-0.4831919
-0.3489220
-1.4639729
0.2734720
0.6514664
-0.5222567
-1.0777729

PPhs : less basic phosphine

34

Energy = -1036.779108944

TOOOOT

0.0578020

0.6612369
0.3032144
1.4514657
0.7078487
-0.2978667

-0.0038816
1.5200465
2.7512988
1.5165881
3.9512721
2.7671785

-0.0133508
-0.0031195
-0.0223694
0.0087476
0.0303606
-0.0009468
0.0418635
0.0382819
0.0105687
-0.0176772
0.0319653
0.0583692
0.0033178
0.0417769
0.0630724
0.9662833
0.0672786
-0.8286661

0.1713779
1.2582403
0.8551744
-0.1708999
1.5105211
1.5092134
-0.8140834
0.3414118
-0.8121274
-0.9367206
-0.1908642
-1.7248182
-1.4230001
0.6221135
-0.8743719
0.2387939
-0.9367718
-0.1909596
-1.4229035
-1.7249912
0.2378745
-0.8742784
0.6225985

-1.3001914
-0.4675093
-1.0407071
0.6902091
-0.4573416
-1.9472345

ITITITOIOIOOOOIIIOIOITOOOOIIIIOIO

P(tBu)sH* :
41

1.8677177
1.7400106
1.4940775
0.4181956
2.4802272
1.8177249
1.0231146
0.5485120
2.3087606
1.3451997
-0.4452112
3.1091697
2.6833456
2.6274167
0.9649020
4.1039926
3.2465293
-1.6059046
-2.4583269
-2.0628662
-3.7295668
-2.1208762
-3.3409451
-1.4171330
-4.1751494
-4.3755390
-3.6825064
-5.1689463

2.7180657
0.5722485
3.9370817
4.8962293
2.7010309
4.8711488
-1.3077710
-2.0284937
-1.5884105
-3.0023955
-1.8259926
-2.5515845
-1.0459188
-3.2633753
-3.5536248
-2.7534065
-4.0206212
-0.2086613
-1.1674855
0.5350494
-1.3923566
-1.7414408
0.3189512
1.2831797
-0.6467486
-2.1417234
0.9026544
-0.8144961

cation

Energy = -815.6863569831

ITTITITITOOOOIIIIIIIIIIOOOOD

S114

-0.0002583
1.6314042
2.8022581
1.6349151
1.8654451
2.8484268
2.7785762
3.7223328
0.8843214
2.6180467
1.4806713
2.8747897
1.1677535
1.8219184

-1.5118410

-1.2490680

-1.9170345

-2.6619993

-0.9644100

-0.4981976

-2.1929682

-2.2079227

-2.7842659

0.0000728
-0.8036127
0.1757906
-1.2703826
-1.9962988

0.5321792

1.0283680
-0.3832024
-2.0387007
-1.7051942
-0.4421600
-2.3732565
-2.8167875
-1.6828362
-1.0114580
-2.5151276
-0.7811903
-0.6177154
-2.7331753
-2.9208597
-3.0324988

0.2527805
-1.4161076

1.2666947
1.1421553
0.6978665
-0.9087250
2.1641706
1.1484086
-0.4352746
0.6692421
-0.9265861
1.2743082
1.0576408
-0.3139950
-1.7918693
0.7878852
2.1301429
-0.7015408
1.2606608
-0.5453766
-1.1171196
0.5512201
-0.5907447
-1.9773656
1.0698828
1.0015389
0.5039522
-1.0399533
1.9205057
0.9094893

-0.3964387
0.0530277
-0.1702778
1.5213429
-0.9034451
-1.2026839
0.5096615
0.0312303
1.7166716
1.7302774
2.2174452
-0.7065249
-0.7488931
-1.9508888
0.0531225
-0.1705151
1.5216381
-0.9029109
-1.2031895
0.5086960
0.0318817
1.7168131
1.7314095



IITIIITITIIIITOOOOIIIIT

-1.1218167
-3.4933481
-3.0231813
-2.3692192
-0.1197491
-1.5532954
0.2822226
0.7965296
-1.8841294
-2.2804105
-1.5294974
1.3220393
0.1694848
-0.3597039
0.6178512
1.8558641
0.5476704
-0.0002045

-1.0607090
-1.3028522
0.3970258
-0.7373253
1.8151105
2.3394972
2.0514955
2.6138637
2.2018299
1.8921066
3.4156284
1.7833166
3.1206916
1.5057591
3.6764708
2.4202152
2.4188483
0.0004005

2.2172055
-0.7052830
-0.7487945
-1.9504129
0.0533320
-0.1707539
1.5217292
-0.9029281
-1.2035931
0.5081459
0.0314381
1.7180283
1.7297661

2.2176242
-0.7066318
-0.7475647
-1.9504515
-1.7999231

P(tBu)s : strong basic phosphine

40

Energy = -815.2249339339

TTOOOOIIIIIIIIITIOOOOIIIIIIIIIOOOOT™

0.0001537
1.7823025
2.3199069
1.9864304
2.6720996
2.1835844
1.8562832
3.3970546
1.7466415
3.0433061
1.3857804
3.7217157
2.4539948
2.5577287
-0.7972375
0.1721419
-1.2274600
-2.0241874
0.5264058
1.0358859
-0.3705807
-2.0162433
-1.6262906
-0.3916458
-2.4118331
-2.8344795
-1.7400869
-0.9848074
-2.4915186
-0.7596749
-0.6476681
-2.7090647
-2.8916817

0.0001221
0.1080241
1.5376016
-0.2698352
-0.7953046
1.8674954
2.2677563
1.5329402
-1.3177620
-0.1211811
0.3494687
-0.6362992
-1.8569822
-0.5337658
-1.5971996
-2.7774330
-1.5852492
-1.9165632
-2.8243745
-2.7409874
-3.7079786
-0.8545254
-2.5752790
-1.3735681
-2.9047386
-1.1965696
-1.9493751
1.4893163
1.2396872
1.8553818
2.7117416
0.9568258
0.4729458

-0.6859747
0.0205435
-0.1938672
1.4971566
-0.8657493
-1.2291520
0.4724387
0.0181594
1.6916238
1.7594419
2.1670187
-0.5841121
-0.7504495
-1.9229769
0.0206152
-0.1932640
1.4970494
-0.8659449
-1.2283554
0.4734860
0.0184903
1.6908053
1.7592085
2.1674802
-0.5835552
-0.7515060
-1.9230013
0.0205022
-0.1938782
1.4970995
-0.8656298
-1.2291598
0.4724088

IITTITITITT

P(To)sH" :
44

-3.0263043
0.2675513
-1.4178237
-0.9940679
-1.3097829
0.3810098
-0.8175383

2.1746769
2.1730678
2.6955376
1.0252774
3.5413866
3.0534145
2.4823037

cation

Energy = -1155.246375121

I I T I I TITIIITIOIIITITIITIOIIITIIOIZIOOOOOIOOOIOOOOOOOOOLOTD

S115

-1.7816918
-1.2154254
-2.9734205
-2.3687922
-1.9225766
-0.0934198
-4.2843684
-2.5836737
-3.2843344
-1.8655887
-1.5206012
-2.7858287

0.2895198

0.6659954
-5.2365404
-4.5516085
-3.5621556
-1.1794412
-3.6727421
-3.8276944
-2.2709968
-1.1567240
-0.4108089
-2.0675198

1.1520401

1.0008495

0.0441956

1.5493807
-4.8713438
-6.2500969
-3.2861697
-0.4306871
-0.9835607
-1.0222571
-3.1770922
-4.3800775
-4.1065852
-3.0839562
-4.7142812
-1.8820475
-0.0875994
-5.6057435
-3.5008553
-0.6675825

-1.1123808
-1.7208818
-2.2260314
0.5777992
-2.7642381
-1.1262438
-1.7668158
-3.5301244
1.0401773
1.4336480
-3.2367076
-3.1993284
-1.6262431
0.0091831
-2.6078192
-0.7511170
-4.3473371
-4.0429996
2.3818487
0.1619973
2.7628674
1.0572502
-2.6642614
-4.0438041
-1.1893986
-0.2431344
0.9090547
0.2563088
-3.9010408
-2.2525648
-5.3503216
-3.3023993
-4.2964516
-4.9429751
3.2339214
2.7609634
-0.8319711
0.0223375
0.6188888
3.4221470
-3.0272455
-4.5637410
4.2699900
-1.0521944

0.0183835
1.6911426
1.7595266
2.1670793
-0.5833778
-0.7507341
-1.9228694

0.0411304
1.6287086
-0.6980017
0.0827563
2.2442901
2.2490654
-0.8983419
-1.0836465
1.0545083
-0.9122062
3.4885126
1.7492527
3.4976472
1.6147731
-1.4649973
-0.6239734
-1.6579122
-0.8990124
0.9796393
2.1520522
-0.9583930
-1.6442484
41126917
3.9646173
3.9931701
0.6012089
1.5407310
2.2067830
-1.8404597
-1.6186221
-1.9713194
-1.2036318
0.1491449
-1.4970886
-0.0072842
1.7119227
1.7873413
2.9446676
2.5970079
-1.7273490
5.0836259
-2.2881680
-0.0327767
-0.8061870



P(To)s : less basic phosphine

43

Energy =-1154.805466726

I T ITIITIITOITIIIIOIIIIIOITLOOOOOIOOOIZTOOOOOOOOOOT

-1.4424738
-1.3698371
-2.7579772
-2.2785497
-2.2448273
-0.3524563
-4.0556468
-2.4225097
-2.3809475
-2.7535862
-2.1255044
-3.0280572
-0.2511285

0.5915326
-5.0187966
-4.3118474
-3.4041907
-1.0493457
-2.9553149
-1.9168169
-3.3188182
-2.6791655
-1.1232837
-2.8134294

0.5310258

0.9467248

0.0883516

1.4528283
-4.6914205
-6.0181685
-3.1491472
-0.2707217
-0.9176938
-0.8882453
-3.4199753
-3.0325305
-0.9441289
-2.6189560
-1.8362200
-3.6791944
-1.0182663
-5.4324157
-3.8566317

-1.0994628
-1.6113284
-2.1868495
0.5338524
-2.5676490
-1.0661023
-1.7185545
-3.5191587
1.3045124
1.0613209
-2.9933167
-2.9815407
-1.5016533
-0.0132329
-2.5429095
-0.6965286
-4.3339594
-4.0752249
2.5786599
0.7660067
2.3345959
0.4657110
-2.4578552
-3.7360585
-1.0847200
-0.2676681
0.9587376
0.1030651
-3.8573372
-2.1600290
-5.3591965
-3.3567261
-4.2787877
-5.0089438
3.0973304
3.1741939
0.2686962
0.0156217
1.5666489
2.7255421
-2.7826814
-4.5094186
4.0918137

TSO0a : chloride abstraction

71

Energy = -3479.491134933

C

C
C
C

0.1983233
-0.0922782
1.1923067
-0.0461641

-0.1245180
0.7560306
0.5841608
-1.5821393

-0.1877858
1.5750357
-0.8674776
-0.0973881
2.1095563
2.3933505
-1.1182359
-1.2055895
-1.2795378
1.1117735
3.4318865
1.4809939
3.7196723
1.8724091
-1.6985909
-0.8546461
-1.7813887
-0.9295681
-1.2035385
-2.6083437
1.1691390
2.0170485
4.2410645
3.8264251
4.3503475
0.8665135
1.7934991
2.5357597
-2.0319179
-1.8862854
-2.0404981
-1.2127697
0.1406792
-1.4750947
0.0055563
-2.1105757
-2.5121791
-2.9932945
-3.3485440
2.1166759
5.2726077
-2.4861838
0.0370897

-2.5843536
-3.6943068
-3.3627337
-2.4466209

OTOTOTOTOTOTOOOO0OOO0OO0OO0OOWOIITIITOIIITOIIOOIOIOIOIIOIOOOOOOOOON

S116

-1.1391399
2.5884935
-1.2378444
0.9349862
-2.4692809
-0.8596982
3.0745529
3.4879657
-1.4399403
-2.0004561
0.7300498
1.8602232
-2.6775127
-3.4951615
0.1629959
-1.8918411
2.3870854
4.4309066
3.1087851
4.8416287
-0.4565202
-2.3662959
1.4997565
-3.2099369
-4.5179598
-1.6711275
4.8007404
5.3167435
5.5275171
-0.6150094
-4.0126282
6.3746780
-0.1715765
-0.3023508
-0.5704135
-1.5259942
1.1504831
-1.6778021
0.2348170
-2.7101937
-1.5030542
2.2923815
1.4004185
-2.5352129
-1.9689256
1.3015950
-0.0168882
-2.8318535
-3.8018726
-0.3991599
-2.5800640
2.1898458
3.5682900
0.3948927
2.6659393

1.3828425
0.8803514
-2.1359979
-2.4303167

1.2877331
2.1115366
1.6096401
0.4577284
-3.5150845
-1.4864707
-3.8075910
-2.0115234

0.7480140

1.9077858
2.1865952
2.7192158
1.9376480
1.8983177
-0.0849081
0.7602948
-4.3545606
-3.9330462
-4.4560509
2.6200355

1.8371165

3.2738044
2.4555310
1.4764954
0.4383900
-5.4285444

3.0991008

1.7075345

0.7543593
-0.0430083
-1.5590153

0.9146300
0.4688212
-1.9820993
-2.5968741

0.4658427

2.2853721
0.0587997
1.3783134
-1.0819176
-3.3154729

-2.3287304
-3.9426402
-0.8197021

1.2880501
2.8492858

3.1347211

-0.8493842

0.5413802
1.8080942
1.8679875

-4.4479001
-3.4971080
-2.9313155
-1.9171896
-3.9956961
-5.6196804
-4.5997162
-2.4999801
-2.8996111
-3.3489000
-1.8795317
-1.5407803
-3.0768631
-4.7008172
-5.9752342
-6.3264497
-5.3727914
-4.7021028
-1.6411747
-2.6026615
-2.3741018
-3.2817430
-1.4708148
-5.8693734
-4.3430275
-7.2335412
-5.5575543
-3.7048492
-1.8249573
-2.3456825
-6.4221268
-3.7868300
-0.8182770
1.8597200
1.5314595
2.1497287
2.2045059
0.7765308
2.0221011
2.7507724
1.8506881
1.5020190
3.2427922
0.2584862
0.5266051
2.8083899
1.7803296
3.1517331
3.0049667
1.3199430
2.0697201
0.5108695
1.7587481
4.0370447
3.5470764



F
C
F
=
C
F
=
C
F
F
=
F

-3.0596265
-1.1271012
0.7960423
-4.9100657
-3.7410102
-2.5085847
4.6217836
3.7587032
2.8438545
-1.3871851
-4.7845260
4.9842698

-3.6631632
-4.3047433
-4.8953497
0.8003133
2.6321293
4.4376247
0.1241386
1.4553104
2.7311611
-5.5963856
3.4397949
1.9199184

TSO : chloride abstraction

61

Energy = -3248.291268509

H
C
C
C
C
C
C
C
C
C
H
C
H
C
H
C
H
C
C
H
H
H
C
H
H
H
F
C
C
C
C
B
F
C
F
C
C
C
C

-0.0904939
-0.0551573
-0.7236853
0.6133460
-1.9965005
1.8925832
-3.1692983
-2.0915711
2.0048134
3.0579956
-3.0922720
-4.4104346
-1.1905085
-3.3359096
1.1103410
3.2581614
2.9655364
4.3084978
-4.4966446
-5.3123223
-3.4044500
3.3400913
4.4112266
5.2044440
-5.4664994
5.3881485
-2.5380323
-1.8648426
-0.6338511
-2.4610118
-0.0646294
0.0307217
-3.6314001
-1.8415837
1.0865381
-0.6387223
-0.8870111
1.5996024
0.0687124

-1.0148909
-0.0405908
0.4773641
0.4022277
0.7966114
0.5852141
0.6099835
1.2954196
1.1301796
0.2210915
0.2365022
0.9148920
1.4408286
1.5930308
1.4181441
1.3001883
-0.1976933
0.3973247
1.4046354
0.7722048
1.9744650
1.7191407
0.9355681
0.1164787
1.6410404
1.0723598
-0.3195791
-1.4788747
-1.4906345
-2.6130495
-2.7621935
-0.1680382
-2.5301004
-3.8502447
-2.9256565
-3.9252458
0.8588299
-0.1249676
1.1529639

-0.1775417
1.0263401
2.2737077
3.5908274
2.6511046
1.7421207
1.0321899
2.7916146
4.5626529
0.7855558
2.8813750
3.0644895

-1.9163162
-2.3887897
-3.5539695
-3.5841303
-4.1326468
-4.2058149
-3.3769023
-5.4462212
-5.4994162
-3.5048820
-2.3615036
-3.9262494
-6.0334069
-5.9903118
-6.0424213
-6.0770336
-2.5088525
-4.0877052
-5.2325080
-3.3385987
-7.0045961
-7.0753770
-5.3736333
-3.5421266
-5.6600747
-5.8277729
-0.0313570
0.1324334
0.8050616
-0.4035684
0.9547354
1.3797340
-1.0614845
-0.2445707
1.6429141
0.4492302
2.1674997
1.6102446
-0.8100060

F
=
C
C
C
C
F
C
=
C
F
C
=
C
F
C
=
F
C
=
F
F

TS1*:
54

-2.4065988
-0.0456926
-2.0376950
-0.5887820
2.5099799
2.1906298
-2.4052398
-2.8490156
0.5225508
-1.3800383
2.0598172
3.8880359
1.4291561
3.5673186
-3.9391072
-2.5231617
-1.0484985
4.7065571
4.4244744
4.0743672
-3.2938771
5.7517774

-4.9570412
-5.1178001
0.4683717
2.2259896
-0.6059087
0.3823410
-0.8327424
1.3554895
2.7140638
3.1460286
-1.1696954
-0.5432689
0.8207413
0.4454014
0.9182684
2.7069486
4.4492138
-1.0011506
-0.0106884
0.9405502
3.5771133
0.0475216

alkyne addition to 2*

Energy = -1232.718640043

OOITOITOIOIOOOOITOOIIOOOOIOIOOOON

S117

-1.8128911
-3.1722745
-0.8535859
-1.4066392
-3.9206939
-3.5618507

0.1969798
-1.2454635
-1.9316563
-0.6898186
-2.6017713
-4.6155037
-0.4971969
-3.0317057
0.5171313
-2.9074690
-4.1303530
-3.0233863
0.7470227

1.5006558
-4.1363930
-5.1943659
-2.1833440
-4.0958103
-0.0011688

1.9382173

1.3262524

2.6857194
-5.1804534

-1.9939008
-2.3017913
-3.0050451
-0.6098522
-1.5251159
-3.5979621
-2.7757606
-4.2982499
0.7004508
0.4261324
-4.5972827
-3.8260411
-5.0745354
1.5938185
0.8127898
-5.6075350
1.1888548
2.8838478
2.1616064
-0.1496867
0.1994263
2.0577002
3.1986966
3.7423543
2.9102066
2.5350652
-1.1879776
0.2293106
3.3326780

-0.7423131
0.6303191
2.8640595
2.2518106
0.6596548
2.7746141
2.9153513
3.5646954
1.6581307
2.9264956

-0.4848180
0.8072243
3.8017795
2.9718554
4.2206380
3.5894667
2.9586142

-0.1584292
1.9768608
4.1146843
4.2554303
2.1460692

-0.2582452
-0.4107700
-0.4202335
0.0416810
-0.2899839
-0.7450930
-0.2713769
-0.7484686
-0.1854656
-0.6397076
-0.9125938
-0.8734549
-0.8758332
0.0147379
-1.3073625
-1.1671035
0.7984623
-0.5526735
-1.6429603
-1.6076550
1.2448632
1.0113991
-1.1626609
-0.3448188
-1.4053510
-2.2538567
-1.3488547
-2.2240569
0.4380839



ITIOOIITIOIOIOOOOIOOIIIOIIIT

-6.0356107
-4.0888078
2.1138482
2.9084090
3.4392373
-6.0147328
3.8379849
-0.9292367
0.3018030
-1.8474060
1.6515797
2.5628300
2.1128444
3.8671192
2.2217165
3.4079537
1.4212545
4.2919081
4.5467879
3.7684611
5.5246335
6.4781205
6.1032631
7.3818819
6.6722444

1.7432929
4.7326178
3.5770403
1.5716568
-0.5180645
4.0081547
1.8673368
-0.8148640
-0.6714718
-1.0004160
-0.4148216
-1.4689818
0.9288526
-1.2015787
-2.4959201
1.1986356
1.7377668
0.1378756
-2.0199353
2.2179626
0.5023828
-0.5362350
-1.1386461
-0.0053924
-1.1653537

1.6209329
-0.7893050
-2.5020793
-2.5460423
-2.4523532

0.6013065
-3.0227238

1.9678037

2.0725552

2.4938264

1.8642060

1.6113392

1.7908935

1.2436048

1.6910854

1.4190475

1.9994040

1.1250304

1.0409450

1.3320202

0.7336020

0.4001470
-0.4324842

0.1073229

1.2732855

TS2%0 : alkyne deprotonation with P(T0)s

97

Energy = -2387.552354010

OITIOIOIOOOOITOOIITOOOOIOITIOOOON

0.2418306
-0.3540507
0.1150611
0.9839187
-0.2587486
-1.0758554
0.5863746
-0.6067316
1.0317090
2.1561160
-1.2107952
-1.5411792
-0.6993657
0.2169382
3.5426998
-1.7818151
-1.1851927
0.7971922
4.3237321
41429310
-1.6316435
-1.9864980
1.8783106
-0.0099253
3.8664578
5.6710202

-1.7682837
-1.7426355
-2.9257615
-0.5656055
-0.8537974
-2.8396959
-2.9646209
-4.0247778
0.7136250
0.0320996
-3.9832804
-2.7983765
-4.9112515
1.7971677
-0.2127694
-4.8334969
1.7082131
2.9518823
0.6951651
-1.3800897
0.8182770
2.7392822
3.0337553
3.9874936
1.5959593
0.4352485

-2.3057031
-3.5740841
-1.5271579
-1.7881664
-4.1919905
-4.0418536
-0.5492321
-1.9932439
-2.5828635
-2.5151537
-3.2501265
-5.0226500
-1.3723124
-3.0522064
-2.7715786
-3.6113956
-2.9676342
-3.6115280
-3.5146852
-2.2613129
-2.5362723
-3.4423218
-3.6696077
-4.0707913
-3.9123909
-3.7391168

TOOOOOIIITIOIOOOOOIIITOOIOOOOUIITITOOIIOIOIOOOOIOOIIIOIIIONTI
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3.5384524
5.4925467
-1.4019428
-3.0668255
0.4451812
6.2673510
6.2592597
5.9489952
-2.0284080
7.3124815
0.9739063
1.7475320
-0.2551856
2.4386782
2.8554318
2.7342450
3.5314999
2.6358523
3.4011794
2.4178070
3.8053405
3.8389106
3.6213336
4.4441189
4.8645718
5.5614533
5.3630833
3.9947618
-1.8693194
-1.3223618
-1.2311464
-0.8395368
-0.6545309
-1.6067721
-0.2638208
-0.1605577
-0.5850711
0.1235888
0.3073072
-2.1345674
-3.3528961
-0.9308013
-3.3055445
-0.9155553
0.0042885
-2.1157264
-4.2358093
0.0233791
-2.1254225
-3.2616866
-4.2815722
-3.2460070
-5.2669490
-4.2464314
-2.4336202

-2.0790670
-1.6319240
3.8830531
2.6586366
4.8786062
1.1377545
-0.7263412
-2.5338061
4.6928499
-0.9237640
-0.4755616
-0.4532726
-0.3556902
-0.4043410
-1.5989993
0.8389993
-1.5638992
-2.5526320
0.8769058
1.7603199
-0.3223237
-2.4909161
1.8195743
-0.1817398
-1.3780615
-1.9525641
-1.0216142
-1.9877299
0.1060430
0.0563321
1.2345177
-1.1658837
1.2177167
2.1665851
-1.1554272
0.0186817
2.1356288
-2.0863512
-0.0012896
1.8401528
2.4658855
2.5735632
3.8217339
3.9174505
2.0724423
4.5451689
4.3154686
4.4607757
5.5922848
-0.9967227
-1.3097518
-1.5948966
-2.2173558
-2.4827451
-1.3737801

-1.6907948
-2.4876914
-3.9918555
-3.3765079
-4.4931223
-4.3138839
-3.2260556
-2.0907315
-4.3537787
-3.4026276
-0.2855459
0.7042633
0.0694757
1.9072885
2.5462260
2.5317205
3.7517084
2.0776561
3.7349699
2.0545957
4.3566680
4.2199624
4.2252103
5.5370849
6.2332084
5.6156691
7.1331326
6.4969474
0.7182907
2.4401900
3.1980407
2.9619399
4.4631736
2.7889134
4.2365975
4.9792622
5.0386134
4.6418578
5.9590352
0.2724386
-0.0751258
0.2295626
-0.4279595
-0.1178588
0.4671573
-0.4491490
-0.6968483
-0.1483869
-0.7360398
0.3946953
1.3219109
-0.8778862
0.9166435
-1.2588496
-1.5649797



ITITOIIIOIIITIOIIITO

TS2":
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-5.2596559
-6.0639884
-4.2242941
-6.0451494
-0.9424448
-0.2041901
-1.9360258
-0.7863978
-4.6876380
-4.7031987
-4.9378604
-5.4729501
-4.3586163
-5.3652861
-3.6561488
-4.1098487

-2.7958130
-2.4649580
-2.9331676
-3.4923585
-2.4601635
-3.1799096
-2.9092152
-2.3155107
1.7655031
0.9470005
1.3376565
2.4760897
-0.7071886
-0.8278512
-1.1942030
0.3579803

Energy = -2047.980686856

TITOITITIOOIOITIOITIOITIOOOOIOOIITOOOOIZIOITIOOOONO

-1.4947400
-2.7650064
-0.9937972
-0.6648059
-3.1607417
-3.5213966
-0.0059208
-1.7460946
-1.1289741
-0.1819514
-3.0158678
-4.5085428
-1.3409667
-2.0258952
0.7951594
-3.6062263
-3.1042866
-1.8453851
0.9771892

1.6044149
-3.2506666
-3.9812608
-1.0108687
-2.7216992

0.3547064

1.9453333

1.4599002
2.5738876
-3.7918438
-4.8135685
-2.5716144

2.0795233
2.7465386

3.1945340
-4.4744952

-1.7821626
-1.8885325
-2.8689961
-0.5455507
-1.0554909
-3.0492182
-2.8010827
-4.0344751
0.6001733
-0.1585353
-4.1262253
-3.1119071
-4.8694307
1.7196969
-0.5424858
-5.0296390
1.8082380
2.7410158
0.1890392
-1.6689659
1.0135188
2.8870357
2.6861245
3.8201623
1.0562468
-0.2020614
-2.2326996
-2.0519618
3.8972343
2.9424165
4.6057339
0.3644528
-1.3207506
-2.9211799
4.7408068

-0.3529320
1.6131122
-2.2458829
-0.6311259
2.1993589
2.5621917
2.3167709
1.1255493
-0.0975767
-0.8239795
0.8769846
-0.3660219
2.7009690
3.1085385
3.3872013
2.6983857

alkyne deprotonation with P(tBu);

-1.2334870
-1.8145678
-0.5062017
-1.4286546
-2.3898368
-1.6605613
-0.0588344
-0.3562893
-2.2915636
-2.8003138
-0.9281712
-2.1096955
0.2087293
-2.3490711
-3.7723212
-0.8067270
-1.4506430
-3.3028974
-4.9633242
-3.5263918
-0.7271374
-1.5030183
-3.9951158
-3.3472983
-5.1609807
-5.8812446
-2.6097130
-4.4478611
-2.4495103
-0.8073237
-4.0820456
-6.7980197
-5.6263389
-4.2513582
-2.4889825
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3.5025754
0.2701951
1.5083388
-0.3494060
2.8207580
3.7365578
3.2822598
5.0430692
3.3951580
4.5823072
2.5925172
5.4748640
5.7232471
4.9450297
6.7229184
7.6910737
7.8535935
8.6032653
7.3503350
-1.1677665
0.1518318
1.4399549
-0.2993153
0.5467370
1.8271119
1.3151047
2.1986474
-1.1367607
0.5420664
-0.5777727
1.3311578
-0.2794648
0.9528555
-2.8662129
-2.7307327
-3.5619939
-3.7575737
-2.2558791
-2.1877133
-3.7443165
-3.7926876
-4.5119671
-2.9693410
-4.6999781
-3.9991630
-3.2873329
-1.2347664
-2.5051982
-1.1912804
-0.0473787
-2.5887448
-3.4191932
-2.4252890
-0.2537086
-1.2794966

-1.6208911
-0.2393917
-0.0304796
-0.1700545
0.2659174
-0.7658638
1.6149433
-0.4745549
-1.7956446
1.9077293
2.4092012
0.8680552
-1.2773803
2.9302435
1.2548036
0.2372790
-0.4391165
0.7850548
-0.3172574
0.0200398
-0.7855169
0.0628377
-1.0233664
-2.1284350
0.2532315
1.0133743
-0.5138445
-1.7199480
-1.4632524
-0.0933705
-2.5889078
-2.8340465
-1.9643552
-0.7781255
-2.3125016
-0.2964774
-0.4718326
-2.7036286
-2.6649652
-2.7276440
0.7702770
-0.8375317
-0.5023472
-1.0185738
0.5861848
-0.8228402
1.8921733
2.4960227
2.2877036
2.5340126
2.2498489
2.1938638
3.5866632
2.0045825
3.3794790

-6.3458740
-0.2792862
-0.1671497
0.8285873
0.1493402
0.4880754
0.1502033
0.8256071
0.4843042
0.4876172
-0.1143082
0.8311370
1.0821105
0.4966094
1.1480290
1.5042594
0.6603150
1.7328707
2.3832575
2.5327626
3.6384780
3.6643712
5.0909008
2.9808542
2.6608834
4.1844768
4.2067397
5.1589430
5.6409478
5.5913067
3.5931277
2.9075098
1.9783860
2.8342462
2.8826343
4.1207569
1.6109248
1.9794931
3.7608363
2.9320860
4.0933826
4.2142961
5.0141067
1.7341703
1.5143206
0.6879713
2.8459141
2.2169267
4.3335179
2.0902560
1.1557705
2.7306266
2.2974593
4.8151977
4.3982503



H
H
H
H

TS3":
94

-2.0176550
-0.0908189
0.9251184
-0.1238322

1.8505702
3.6177955
2.1847506
2.3479563

addition of P(tBu)s

Energy =-2047.985951613

OTOO0OO0O0O0OITOOIIITIOIIIOOIOIOIOIOOOOIOOIITIOOOOIZOIOOOON

-3.0477211
-3.9219586
-3.4052716
-1.7469044
-3.6521021
-5.1283091
-2.7308153
-4.6143493
-1.4203467
-0.7921844
-5.4804204
-5.7964939
-4.8750772
-1.6666056
0.1563724
-6.4209901
-2.5901993
-0.9740845
1.0832079
0.1858122
-3.1271690
-2.8114731
-0.2614553
-1.2014654
1.0759219
2.0196636
-0.5257864
1.1178847
-2.1190068
-3.5263953
-0.6625560
2.7370220
2.0393048
1.1314862
-2.2915531
2.7687248
-1.2062310
0.0856675
-1.9186069
1.3641016
2.1201349
1.8683788
3.2683358
1.7562850
3.0138708

-1.1311270
-0.6890529
-2.2502766
-0.4235843
0.1756297
-1.3477200
-2.6155074
-2.9108137
0.8940082
-0.1565707
-2.4612503
-0.9895195
-3.7781073
2.2926784
-0.8357078
-2.9738352
2.7051900
3.2654006
-0.1308785
-2.2427217
1.9551172
4.0581629
2.9562504
4.6161318
0.9539610
-0.8220923
-2.7830908
-2.9273062
5.0159344
4.3648234
5.3604278
-0.2722710
-2.2198222
-4.0124261
6.0719898
-2.7551986
-0.5582728
-0.5888418
-0.5206364
-0.4931760
-1.6527881
0.7812287
-1.5671452
-2.6208823
0.8700071

4.8979903
2.2509202
2.4351385
1.0148593

-1.4608854
-2.4636791
-0.6986247
-1.2268575
-3.0642624
-2.6923625
0.0724415
-0.9267374
-1.8864450
-2.3608539
-1.9240398
-3.4707902
-0.3267742
-1.7014056
-3.1970076
-2.1041603
-0.7249997
-2.4433136
-3.9898410
-3.1973061
-0.1546453
-0.4922873
-3.1997292
-2.2060282
-3.9852732
-4.7548797
-2.5794438
-3.9716592
-1.2324531
0.2629051
-2.7816608
-5.3575815
-4.7499501
-3.9663473
-1.0517923
-5.3525870
0.1969841
0.3858445
1.0014942
-0.1227127
-0.4343763
-0.5291389
-1.1945857
-0.1067040
-1.2798405

I I T IT I ITITIITOO0O0O0OO0OIIIITITIIIIIITOOOOIIIIIIIITIOOOO0OCIIIOOIIO

S120

1.3071850
3.7104161
3.8064788
3.3898534
4.7765571
5.5183614
4.8593832
6.3021604
5.9542076
0.3981686
2.2625226
2.8783140
2.5981942
2.9583438
2.6709025
2.5365475
3.9675685
2.2909217
3.6862325
2.1357688
4.0424142
2.6914411
2.7258323
-0.4203624
0.4070264
-0.6221845
-1.7799162
0.5864894
1.3625948
-0.1682122
-1.2979611
-1.0654688
0.3210870
-2.2358980
-2.4884585
-1.5760798
-0.3833486
-1.9169163
0.1155667
-0.1025277
-2.2889240
-2.2675112
-2.3315498
1.1794233
-0.4220689
-0.0647558
-0.6293080
0.9545991
-0.4918897

1.6721425
-0.3049301
-2.4674709

1.8267509
-0.1205994
-1.2816677
-1.9424667
-0.8774614
-1.8082263
-0.0710478

0.0300991

1.2722178

0.0670688
-1.1918835

1.2905049

2.2093134

1.2239958
-0.8477431

0.1571202

0.9179528
-1.0571584
-2.1368957
-1.2571380
-1.3132394
-2.6116389
-0.8085626
-1.7058567
-3.0018931
-2.4871162
-3.3636071

0.0453838
-1.6207556
-0.5301324
-2.4923272
-0.8873421
-2.1203654

1.6524741

1.5300870

2.3998398

2.5036474

1.0222184

1.0134196

2.5437891

2.6278168

3.3525295

1.8374702

3.4587916

2.7208295

2.0034568

-0.2749263
-1.6457750
-1.4572891
-1.6268961
-2.4370262
-2.8922666
-3.4604633
-3.5299049
-2.0400052
3.1801142
3.5871947
2.9103059
5.0879501
2.9390636
1.8372029
3.3550349
3.0404804
5.5993327
5.2025317
5.5920182
3.0459041
3.4109443
1.8734798
4.3815694
4.4188773
5.8196099
3.7673367
3.4129340
4.9273555
4.9745345
5.8689017
6.4127327
6.2865533
4.3835065
3.6821666
2.7854646
3.4490409
3.5295908
4.6963288
2.1878762
2.6379110
4.4242084
3.5397197
4.6350642
47727878
5.6150294
2.2946875
2.0367844
1.2973247
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