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1.  Experimental Section

1.1. General Conditions

All experiments with moisture sensitive or oxygen sensitive compounds were carried out in
flame dried Schlenk flasks under argon atmosphere and with dry solvents. Solvents used for
column chromatography were previously distilled. All used chemicals are commercially
available and were used without further purification unless noted further. Thin-layer
chromatography was performed by using Merck TLC aluminium sheets. Column
chromatography was performed with silica gel 60 F254 or Florosil® at atmospheric or slightly
elevated (hand pump) pressure. The corresponding solvents, eluents and R values are listed at
the corresponding experiment. Detection of the substances was achieved by fluorescence
detection under UV light (wavelength A = 254 nm).

1.2. Solvents

Dry DCM, diethyl ether and THF were received from a MBRAUN MB SPS-800. At first
solvents were distilled, dried over 4 A molecular sieve and finally dried on an Alox column.
Further dry solvents were dried over flame dried 4A molecular sieve. The moisture content was

determined with a Karl Fischer Titroline®7500KF trace.

1.3. Chemicals

Chemicals were obtained from ABCR, Alfa Aesar, Carbolution, Merck, ChemPur, Sigma
Aldrich, TCI or VWR. Commercially available reagents and starting materials were used without

further purification (unless mentioned otherwise).

1.4.  Analysis Methods

1.4.1. NMR Spectroscopy

IH NMR spectra and **C NMR spectra were recorded with a Bruker Avance 111 300 NMR or a
Bruker DPX-250 NMR spectrometer at 298.5 K. 1°F NMR spectra were recorded with a Bruker
DPX-250 NMR spectrometer at 298.5 K. 3'P NMR spectra were recorded with a Bruker Avance
[11 400 NMR or a Bruker DPX-250 NMR spectrometer at 298.5 K Peaks were referenced to
residual *H signals from the deuterated solvents and are reported in parts per million (ppm). For

'H NMR spectroscopic data and °F NMR spectroscopic data, multiplicity (s = singlet, d =
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doublet, dd = doublet of doublet, t = triplet, p = pentet, m = multiplet), the relative integral and
the coupling constant (J in Hz) are indicated.

1.4.2. ATR-IR Measurements
IR spectra were recorded with a Shimadzu IR Affinity - 1S spectrometer and are reported in

v =cm~tand are indicated with w (weak), m (middle), s (strong) or vs (very strong).

1.5. ESI-MS Measurements

Mass spectra were recorded with a Bruker Daltonics Esquire 6000 instrument.

1.6. Preparation of stock solutions

Chemicals for stock solutions and catalysis experiments were weighed out on a Mettler Toledo
XSR 105 Dual Range balance. Liquid components were added using Hamilton® syringes. Stock

solutions were sealed after preparation and stored at -30°C.

1.7.  Synthesis of known compounds

Compounds 1a/b™M, 2a/bltl 3a/bM 4al?/bll 641 and 81 were synthesized according to

published literature procedures.

1.8.  Synthesis of new compounds

1.8.1. Synthesis of 4c

/I\CID/KI CFsl)@\l\
Oct Oct

2 PFg

2 g of Amberlyst® A-26 (OH) ion exchange resin were suspended in 15 ml of MeOH and
cooled to 0°C. 2 ml of a 55% solution of HPFs in H2O were added dropwise and the suspension
was stirred for 30 minutes at 0°C. The mixture was warmed to room temperature and stirred for
another 30 minutes at room temperature. The charged ion exchange resin was then filled into a
thin glass column and washed with MeOH until the eluent showed neutral pH. The eluent was
then changed to MeCN and the resin washed with an additional 50 ml of MeCN. 100 mg of
triflate salt 4b (0.086 mmol, 1 eq) were dissolved in 10 ml of MeCN and the solution was passed
through the column in a span of 45 minutes. The received eluent was then again passed through

the column in 30 minutes. Remaining product was eluted with 2 x 10 ml MeCN and the solvent
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was removed under reduced pressure. The resulting residue was sonicated in the presence of
pentane, the pentane was decanted and the solid dried under high vacuum, which yielded 99 mg
of 4¢ (0.086 mmol, quantitative yield) as a colorless solid.

(As minor decomposition in a sample stored under ambient conditions was observed over a
period of several months, the product should be stored under argon, preferably at low

temperature.)

'H NMR (250 MHz, Acetonitrile-ds):
8 [ppm] = 8.44 (t, J = 8.2 Hz, 1H), 8.19 (d, J = 8.2 Hz, 2H), 8.08 — 8.00 (M, 2H), 7.83 — 7.61

(m, 6H), 4.64 (t, J = 7.5 Hz, 4H), 2.02 (M, 4H), 1.51-1.22 (m, 20H), 0.88
(t, J = 6.6 Hz, 6H).

13C NMR (75 MHz, Acetonitrile-ds):
§ [ppm] = 139.2, 137.1, 136.5, 135.1, 134.0, 129.4, 128.8, 127.3 (q, J = 31 Hz), 121.9(q, J =

276 Hz), 114.7,114.5,52.2, 32.3, 29.7, 29.6, 29.5, 27.0, 23.3, 14.3.

F NMR (235 MHz, Acetonitrile-ds):
d [ppm] = -56.3 (s, 3F, -CF3), -72.9 (d, J = 706 Hz, 6F, PFs).

3P NMR (101 MHz, Acetonitrile-da):
d [ppm] = -144.6 (sept, J = 706 Hz, PFs,).

ATR-IR:
7 [em] = 3119 (w), 2930 (w), 2859 (w), 1599 (w), 1589 (w), 1503 (w), 1477 (m), 1435 (W),

1404 (w), 1356 (w), 1287 (m), 1238 (w), 1177 (w), 1148 (w), 1043 (w), 1013 (w),
949 (W), 826 (vs), 752 (s), 679 (W), 617 (W), 556 (vs), 426 (w).

ESI-MS:
m/z (+) = calc. 875.17 [M+F]*, 428.08 [M]**;

found 875.17 [M+F]*, 428.11 [M]?*.

m/z (-) = calc. 144.96 [PFe] ; found 144.63 [PFs]".
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1.8.2. Synthesis of 5a

CF;
H H

Bl

2 BArf,

The reaction was performed in a CEM Discover SP microwave using dynamic mode. 500 mg
(554 pmol, 1 eq) of the corresponding triflate saltl®! were dissolved in 3 ml dry acetone in a
10 ml open microwave vessel, equipped with a small stirring bar. Subsequently, 982 mg
(1.11 mmol, 2 eq.) of sodium tetrakis[3,5-bis(trifluoromethyl)phenyl]borate (NaBArF,) were
added and the reaction vessel was placed in the microwave. The reaction mixture was heated
for 2.5 hours to 45 °C in the microwave and after cooling to room temperature, the solvent was
evaporated under reduced pressure. The residue was resuspended in a small amount of
chloroform (3 ml) and purified using a small column packed with Florisil® (diameter 1 cm,
height 15 cm). The resulting colorless oil was suspended in pentane and placed in an ultrasonic
bath for 10 minutes. After removal of the solvent and drying under high vacuum, 5a is obtained

as slightly hygroscopic, off-white powder in 60 % yield (770 mg, 330 pumol).

The product is obtained as a mixture of two isomers (syn/anti) in a ratio of 40:60 (determined
by *H NMR and °F NMR).

'H NMR (300 MHz, Acetonitrile-ds):
d [ppm] = 9.25 (s, 1H, major isomer), 9.23 (s, 1H, minor isomer), 8.33 — 8.24 (m, 1H), 8.18

—8.01 (M, 4H), 7.87 — 7.76 (m, 4H), 7.73 — 7.64 (m, 25H), 7.61 — 7.56 (m, 1H),
4.70-4.52 (m, 4H), 2.11 — 1.99 (m, 4H), 1.45 — 1.20 (m, 20H), 0.85 (m, 6H).

Overlap of signals is observed for syn/anti isomers.

13C NMR (75 MHz, Acetonitrile-ds):
8 [ppm] = 162.6 (g, J = 49.8 Hz), 142.4, 137.4, 135.6, 135.4, 134.5, 132.9, 131.8, 130.8,

130.5 130.1, 129.7, 129.0, 127.2, 123.6, 120.0, 118.63, 118.59, 115.2, 115.1,
114.5,114.1, 49.2, 32.3, 29.7, 29.5, 26.9, 26.8, 23.2, 14.2.

Overlap of signals is observed for syn/anti isomers.
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BF NMR (235 MHz, Acetonitrile-da):
d [ppm] = -55.7 (s, 1F, -CF3, minor isomer), -55.9 (s, 2F, -CFs, major isomer), -63.3 (s, 48F,

BArty).

ATR-IR:
¥ [cm™] = 3161 (w), 3100 (W), 2934 (w), 2862 (w), 1611 (w), 1562 (w), 1489 (w), 1462 (W),

1354 (s), 1273 (vs), 1113 (vs), 932 (w), 885 (m), 839 m(), 745 (m), 712 (s), 681
(s), 669 (s), 631 (W), 449 (w), 422 (w).

ESI-MS:
m/z (+) = calc. 1467.44 [M- BAr"4]*, 302.19 [M]**;

found 1467.18 [M- BArT,]*, 302.55 [M]2*.

m/z (-) = calc. 863.07 [BAr4] ; found 862.70 [BAr 4]
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2.  Catalysis experiments

2.1. General procedure for cyclization of 6

An NMR tube was evacuated for 10 minutes and refilled with argon. Then, 300 pL of a 133 mM
solution of propargylic amide 6 (6.53 mg, 40 umol, 1 eq) and tetraethylsilane (1.9 pL, 10 pumol,
0.25 eq) in CDCIz were added. Subsequently, 100 pL of an 8 mM solution of the activator
(0.8 pmol, 0.02 eq) in CDCls were added and finally, 100 puL of an 8 mM solution of
(PPh3)AuCl (0.8 pmol, 0.02 eq) in CDCIs were added to the mixture. The NMR tube was sealed
and mixed thoroughly by inversion. Periodic *H NMR measurements were used to determine
the conversion of amide 6

In cases where the added activator suffered from poor/incomplete solubility in CDCls, the
activator was weighed in directly and 100 pL of CDCIs were added to account for equal reaction

volume.
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Figure S1: Stacked *H NMR spectrum of the Au-catalyzed cyclization of 6 with 1a as additive. The protons
of the tetraethylsilane standard are marked in light blue, the alkyne proton of the reactant 6 is
marked in red, the propargyl CH, protons of the reactant are marked green and the amide proton
of the reactant is marked violet. The CH; ring proton signals of the oxazoline product 7 are
marked in pink and the alkene protons of product 7 are marked in orange. The emerging methyl
proton signal of the aromatization product 74, is marked in dark blue.
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Figure S2: H NMR spectrum of the Au-catalyzed cyclization of 6 with 1a as additive during ongoing
reaction. The determination of conversion is shown exemplarily, with the integral of CH; protons
of the TES standard set to 1, the attenuation of the reactant signals at 2.28 ppm and 4.26 ppm
was followed with the conversion being easily deductible from the integration of the signal at
4.26 ppm. Cross reference was possible by comparison of the ratio of the reactant and product
signal integrals at 4.26 and 4.65 ppm, with the conversion in this case being 73%.

2.2. General procedure for cyclization of 8

An NMR tube was evacuated for 10 minutes and refilled with argon. Then, 300 puL of a 133 mM
solution of malonate ester 8 (9.53 mg, 40 umol, 1 eq) and tetraethylsilane (1.9 puL, 10 pmol,
0.25 eq) in CDCIz were added. Subsequently, 50 pL of an 8 mM solution of the activator
(0.4 pmol, 0.01 eq) in CDCl3z were added as well as 100 pL of CDCls. Finally, 50 pL of an
8 mM solution of (PPh3)AuCl (0.4 umol, 0.01 eq) in CDCIs were added to the mixture. The
NMR tube was sealed and mixed thoroughly by inversion. Periodic *H NMR measurements
were used to determine the yield of cyclization products 9a/b.

In cases where the added activator suffered from poor/incomplete solubility in CDCls, the
activator was weighed in directly and 50 pL of CDClIs were added to account for equal reaction

volume.
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Figure S3: Stacked *H NMR spectrum of the Au-catalyzed cyclization of 8 with 1a as additive. The protons
of the tetraethylsilane standard are marked in black, the reactant allylic methyl proton signal is
marked in dark blue, while the overlapping product allylic methyl proton signals are marked in
red. The reactant alkyne CH proton signal is marked in violet. The signal of the propargylic CH-
protons of the reactant and the allylic CH, protons of the reactant are marked in green, while
CH, signals from the product ring systems are marked in pink and light blue respectively.
Overlapping reactant/product signals of the methyl ester protons are marked in light green. The
alkene proton from reactant 8 is marked in orange, while the resulting alkene protons of the
products 9a/b are in the range marked in brown and yellow respectively (see Figure S5 for
details).
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Figure S4:
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'H NMR spectrum of the Au-catalyzed cyclization of 8 with 1a as additive. The determination
of yield is shown exemplarily. The integral of the CH; signal of the tetraethylsilane internal
standard is set to 2, and the ratio of reactant to product is determined by comparison of the methyl
signals at 1.66 ppm and 1.79 ppm. Cross reference is possible by checking the attenuation of any

number of reactant signals, conveniently the isolated proton signal at 4.89 ppm. The yield in this
case is 50%.

Figure S5:
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'H NMR spectrum of the Au-catalyzed cyclization of 8 with 4a as additive after completed
reaction. The determination of product ratio is exemplarily shown here, determined by
comparison of the integration of alkene proton signals of 9a (5.74 ppm, 5.39 ppm) and 9b
(6.44 ppm, 5.62 ppm)"L. In this case, the product ratio observed is 85:15, which was found for
all additives which generated significant conversion.
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2.3.

Additional kinetic data for cyclization of 6

Table S1. Cyclization of 6 in the presence of activators and reference compounds.

Entry Activator Conversion  Conversion Conversion
?Of/fﬁr 3 after 12 h [%] ?Of/gir 21h

1 None <5 <5 <5

2 la 60 98 >99

3 1b <5 <5 <5

4 2a 38 90 98

5 2b <5 <5 <5

6 3a <5 <5 <5

7 3b <5 <5 <5

8 4a 92 99 >99

9 4b <5 <5 <5

10 4c 25 69 91

11 5a <5 18 43

12 NaBAr, 95 >99 >99

13 TMABArf, <5 <5 <5

14 AgOTf 5 13 21

15 AgBF4 14 87 >99

16 AgPFs 44 >99 >99

17 1 mol% I, <5 <5 <5

18 I mol %ol <5 <5 <5

S11
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Figure S6: Extended kinetic plot for different activators in cyclization of 6.

2.4. Additional kinetic data for cyclization of 8

Table S2. Cyclization of 8 in the presence of 1 mol% of activators and reference compounds.

Entry Activator Conversion Conversion  Conversion
after after 2 h after 15 h
40 minutes [%6] [%]
[%]

1 None <5 <5 <5

2 la 76 89 96

3 1b <5 <5 8

4 2a 43 60 82

5 2b <5 <5 6

6 3a <5 <5 <5

7 3b <5 <5 <5

8 4a 83 94 97

9 4b <5 <5 <5

10 5a <5 9 24

11 NaBAr", 84 97 >99

12 TMABArF, <5 <5 <5
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Figure S7: Extended Kinetic plot for activators in cyclization of 8.

2.5. Determination of Krel values

Relative rate accelerations (kre values) were derived from the kinetic plots of the reactions. For
a set reaction time (70 minutes for cyclization of 6, 20 minutes for cyclization of 7) a
conversion/time slope was determined. For this, the corresponding conversion at the given time
was divided by the reaction time to yield a slope of arbitrary unit.

The conversion/time slope of addition of 3a was set as benchmark (krer = 1), with the given Krel

values representing multiples of the initial rate derived through experiments by addition of 3a.

S13



3. Additional NMR spectra
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Figure S8: %F NMR spectrum of the reaction mixture of a cyclization of 6 with 2 mol% of XB donor 4a
added after 15 hours of reaction time. Visible are the single signal of the CF; fluorine atoms at -
55.76 ppm which indicates the stability of the XB donor, and the signal of the BAr", anion at -
62.41 ppm accompanied by small peaks derived from decompositiont® of the BAr",; anion
around -62.93 ppm and -63.12 ppm (cf. figures S9, S10).
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Figure S9: %F NMR spectrum of a 1:1 mixture of XB donor 4a and (PPh3)AuCl in CDCls, 5 hours after
mixing. For the XB donor, again only a single signal is visible at -55.85 ppm. In this case,
increased decomposition of the BAr", anion is observed, likely due to much higher concentration
of the cationic gold species.

F-62.48
62,88

Y

—-63.01
~-03.14

N

T T T T T T T T T T T T T T
-53 -54 =35 -36 -57 =38 -39 -60 -0 63 -66 -67 -68 -69 =70

-61 -62 -63
chemical shill [ppm]
Figure S10: 19F NMR spectrum of a 1:1 mixture of NaBAr", and (PPhs)AuCl in CDCls, a week after mixing,

showing extensive decomposition of the BAr", anion, possibly by activation of the B-C bonds
by the cationic gold complex.[®
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Figure S11:

Figure S12:
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3P NMR spectrum of a 1:1 mixture of XB donor 4a and (PPh3)AuCl in CDCls.
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3P NMR spectrum of a 1:1 mixture of NaBAr®, and (PPh3)AuCl in CDCls.
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4, DFT Calculations

DFT calculations were performed on the adducts between (PPh3)AuCl and a truncated version
of halogen bond donor 4a, in which the octyl groups were replaced with methyl and the
counterions were omitted. For the calculations, the Gaussian16 suite of programs was used
(Revision B.01).P! To this end, the M06-2X functional™ was used with the def2-TZVP basis
set on all atoms except gold, chlorine and iodine, which were treated with def2-TZVPD
including the corresponding pseudopotential.[!* In addition, Grimme D3(0) dispersion
corrections!*? were applied and in parallel to gas phase calculations, all structures were also
treated with the SMD18 intrinsic solvation model.l*3l All minima were confirmed by frequency

calculations, which yielded no imaginary frequencies. The coordinates and energies (in hartree)
of the structures are given below.

(PPh3)AuCI (gasphase)
E =-1632.177208
H=-1631.877993
G =-1631.952278

Cl -4.15165500 0.00076100 0.00186700
Au -1.83293300 0.00140800 0.00090800

0.39275400
1.12708200
2.28534600
0.51679200
2.83065000
2.75913200
1.06887700
-0.39738500

0.00016000
-1.36547800
-1.20747400
-2.61703900
-2.29456100
-0.23646700
-3.70129500
-2.73727800

-0.00044600
-0.94901400
-1.70584000
-0.87557200
-2.37572500
-1.78001900
-1.53922000
-0.30541300
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(PPh3)AuCI (chloroform)

2.22624900
3.72718800
0.58863100
2.65154200
1.13015800
2.29340700
0.51785300
2.84190300
2.76909400
1.07298300
-0.39976600
2.23536700
3.74251900
0.59125000
2.66325500
1.13014000
2.28697700
0.52421200
2.83526200
2.75745000
1.07935000
-0.38828300
2.23532200
3.73061100
0.60262900
2.66307400

E =-1632.213377
-1631.914342
-1631.987935

H=
G=

-3.54047100
-2.16477800
-4.66893600
-4.38546900
1.50339500
2.07262500
2.07190600
3.19522700
1.64646000
3.18786200
1.64372700
3.75051900
3.63704100
3.62450800
4.62729500
-0.13942500
-0.87678300
0.55230200
-0.91403800
-1.42832600
0.51906200
1.10957500
-0.21457500
-1.49397500
1.05692300
-0.24743800

-2.29023600
-2.96762200
-1.47925200
-2.81585400
-0.70839800
-0.19636300
-1.82478600
-0.80203500
0.67826000
-2.43106200
-2.21192200
-1.91960800
-0.39627800
-3.29583900
-2.38799900
1.65548000
1.89468900
2.70369400
3.16982500
1.09008200
3.97316200
2.52485300
4.20704100
3.35153800
4.78188400
5.20059600

4.18389100 -0.00537600 0.01005200

1.81540700

-0.00379300 0.00679000

-0.41549800 -0.00042300 0.00022900
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-1.14230400
-2.27655800
-0.55127300
-2.81671600
-2.73896500
-1.09886500

0.34067100
-2.23168300
-3.69542000
-0.63565800
-2.65369900
-1.12598900
-2.26395000
-0.51696200
-2.78972400
-2.74051900
-1.05013700

0.37783800
-2.18654400
-3.67128800
-0.57247000
-2.59715300
-1.13254300
-2.28943000
-0.51277000
-2.82330700
-2.77418100
-1.05395200
0.39648100
-2.20927000
-3.71954500
-0.56836800
-2.62663800

-0.19620200
0.50610200
-1.11015700
0.29094500
1.22396500
-1.32787700
-1.64751200
-0.62612200
0.84322100
-2.03802600
-0.78999100
1.53527600
1.54123500
2.74177700
2.74638700
0.61028600
3.94246600
2.73845500
3.94515700
2.74565000
4.87508700
4.88273100
-1.33491600
-2.00868200
-1.65689100
-2.99320400
-1.77235200
-2.63448200
-1.14374700
-3.30403800
-3.51799000
-2.87989300
-4.07317600

1.65339900
2.05267700
2.52628200
3.31438100
1.38629100
3.78105100
2.22312800
4.17628600
3.62211000
4.45391700
5.15972900
-0.66064300
-1.46345400
-0.31472100
-1.91173100
-1.74528500
-0.75733600
0.29801700
-1.55756800
-2.53998500
-0.48587800
-1.91031500
-1.00148700
-0.61723400
-2.20901800
-1.43881600
0.32226600
-3.02973300
-2.50258200
-2.64424500
-1.13353200
-3.96546700
-3.28169800

S19



Complex of “4a” with (PPh3)AuCl (gasphase)

E =-3632.225804

H
G

TOOZZO00O0OIIITIOIIIO -~ Z0Z0ITIIT000000

=-3631.530487
=-3631.681257

4.56140200
4.43467400
4.53362200
4.43995700
4.39023400
4.48259000
4.29967700
4.46782700
3.40725900
3.75159200
3.19042200
3.44011800
1.51713600
1.41113800
2.87862600
3.18946400
1.85398300
2.95775400
2.51519600
2.90987400
2.41299900
1.54902300
4.39703000
5.62139300
5.12995900
5.32855500
4.76943500
4.51766500
4.31147400
5.96267900
7.30551500
7.99647200

-0.08614600
-0.05097300
1.11514800
-1.26682600
-1.25157500
1.13886300
-2.19188900
2.09358000
2.99858400
4.17973400
-3.00338300
-4.20306400
2.16833100

-1.94367300

5.18046000
5.34743500
4.82389700
6.10641500
-5.07453500
-5.26750700
-6.01016300
-4.58661000
-0.03961300
3.20010600
4.34692000
-3.47885000
-4.53962400
2.37137000
-2.53747300
5.39753500
5.23892700
6.02811300

-0.39970900
-3.20474100
-1.11249100
-1.13159700
-2.51886100
-2.49559900
-3.04737500
-3.00548800
0.02067000
0.52550100
0.09486500
0.61288900
0.08911200
0.12218100
1.12757200
2.15732500
1.10704300
0.56079300
1.32727600
2.32319600
0.78033800
1.40439400
-4.28512300
-0.21423800
0.39716500
-0.34124400
0.36182000
-0.42389400
-0.48962300
0.76160500
0.47843500
0.74057600
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7.79915300
8.85913100
6.96915400
6.65563200
7.39186400
8.43123500
6.82818500
7.44621000
5.50734100
5.58463000
7.34742100
7.08789000
5.07632700
4.76518800
5.85462800
4.93386300
3.73623000
-0.88455900
-3.30419100
-5.54571200
-6.23725300
-7.41047200
-5.61035500
-7.95204500
-7.90029800
-6.15919900
-4.69320100
-7.33000600
-8.86140300
-5.67235200
-7.75516800
-6.29114800
-7.36961600
-5.79965900
-7.95261200
-7.75553700
-6.39067300
-4.95797500
-7.46701900
-8.78878700
-6.01169200
-7.92536500
-6.19136300
-7.27487200
-5.61874000
-7.78263100
-7.72225600
-6.13504700
-4.77212800
-7.21701700
-8.62293200

4.07982500
4.00370400
3.03473800
-3.47926800
-4.60177300
-4.65555300
-5.67644700
-6.53265200
-5.66915800
6.29078700
2.13736400
-2.64958100
-6.49764200
-0.03527900
0.68269400
-1.23620500
0.54337500
0.15093700
0.08343000
0.01248100
-0.11686400
0.54847900
-0.95162900
0.37452600
1.20266700
-1.12662800
-1.46420600
-0.46249800
0.89463700
-1.77619700
-0.59541800
1.48662200
1.39731600
2.73765500
2.55618500
0.43026900
3.88941100
2.80793300
3.79845400
2.48482300
4.85860000
4.69879200
-1.39838400
-2.14036700
-1.69920700
-3.17567500
-1.91609800
-2.72719900
-1.12468700
-3.46666000
-3.75264100

-0.14050700
-0.33987200
-0.49853100
-0.74707900
-0.41832700
-0.71147400
0.28674200
0.51902400
0.69238500
1.23939700
-0.96863600
-1.28962900
1.23735000
1.10713800
1.38560800
1.65139800
1.72820800
-0.04719100
-0.02447100
-0.01636200
1.65012100
1.99847600
2.57480700
3.26489400
1.28792100
3.83464200
2.30698300
4.17996100
3.53473200
4.54970900
5.16599500
-0.75481700
-1.63057600
-0.38092600
-2.12701600
-1.92760800
-0.87236700
0.29929100
-1.74748000
-2.80962300
-0.57679500
-2.13475600
-0.94716100
-0.48443100
-2.18323900
-1.25856000
0.47577900
-2.95454300
-2.54268500
-2.49113700
-0.89623900
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-5.69303400 -2.95479400 -3.91536300

-7.61736500 -4.27230000 -3.09231900

Complex of “4a” with (PPh3)AuCI (chloroform)

E
H
G

OITIITOIITO-T " Z0Z0ITIT0O00000O0O0

-3632.414568
-3631.71947
-3631.865465

-4.61461500
-4.30814400
-4.50806000
-4.46798900
-4.33316100
-4.36944000
-4.22770700
-4.29655600
-3.39229800
-3.72126500
-3.28520400
-3.56054000
1.52797400

1.47338400

-2.85208900
-3.26325500
-1.85701200
-2.81047200
-2.66748900
-3.03342100
-2.65772300
-1.66535400
-4.20292800
-5.57000800

0.03633200
0.02138000
-1.15869900
1.22229900
1.22031400
-1.17178200
2.16520800
-2.12314800
-3.01185800
-4.20295200
3.00330500
4.20696900
-2.12558700
2.01098300
-5.18197000
-5.42389000
-4.76479200
-6.07567100
5.11926600
5.25705700
6.07091700
4.70334900
0.01588500
-3.28574400

-0.40172200
-3.19281700
-1.11532700
-1.12273500
-2.50200600
-2.49331100
-3.01936900
-3.00457500
0.07419300
0.56005300
0.10874800
0.59669100
0.04423700
0.13979700
1.19980100
2.17781400
1.31564400
0.57993800
1.29820900
2.31403600
0.77066000
1.32064900
-4.26850100
-0.30045300
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-5.08028800
-5.42635600
-4.89400700
-4.48780200
-4.39256400
-5.90170800
-7.22897800
-7.91114400
-7.72026800
-8.76890400
-6.90277000
-6.75085600
-7.51152600
-8.55034600
-6.97510600
-7.61431700
-5.65708900
-5.52244000
-7.27385800
-7.15812900
-5.24154800
-4.85371900
-5.63234000
-5.45987700
-3.70981800
0.94006200
3.35268400
5.58691600
6.31992500
7.50355200
5.69630400
8.05957900
7.99256800
6.25941400
4.76854300
7.44079100
8.97805900
5.77286500
7.87626400
6.31411100
7.40272800
5.78034700
7.95401900
7.82091000
6.33993200
4.92714600
7.42658800
8.79722100
5.92546600
7.85913200
6.23431500

-4.41444400
3.41403500
4.50309500
-2.42253600
2.48875800

-5.48871100

-5.37001200
-6.17845700

-4.22782300
-4.18447100

-3.15900000
3.37551700
4.48956400
451412700
5.59171500
6.43795900
5.62343500
-6.36662400
-2.27358800
2.52103100
6.46782800
0.02982500

-0.98897400
1.14042000

-0.07937600

-0.07720200
-0.05603700

-0.00989800

-0.15398700

-0.85595600
0.49940000

-0.89960400

-1.36933500
0.45840600
1.03626900

-0.24234200

-1.44808000
0.96701900

-0.27903500

-1.34717300

-1.13130500

-2.62940800

-2.19486700

-0.13848400

-3.68837200

-2.79687400

-3.47076600

-2.02239900

-4.68257200

-4.29705400
1.52977800

0.34542400
-0.34578200
0.33388000
-0.44295300
-0.46007900
0.66532300
0.30088100
0.52672800
-0.35275600
-0.61457400
-0.66604800
-0.75969600
-0.46051800
-0.76070500
0.22568800
0.43874400
0.63868900

1.17086100
-1.16435300
-1.28341800

1.17191500
1.09840800
1.46399500
1.51596500
1.78198900
0.00458200

-0.00461700

-0.02836400

1.62284900

1.83774300
2.68568800
3.10960700

1.01880000
3.95175900
2.52042700
4.16407000

3.27431800
4.77400300

5.15452000
-1.01363900
-1.85445000
-0.88297100
-2.55802500
-1.96660600
-1.58011000
-0.23461600
-2.41969900
-3.21442000
-1.47339500
-2.96926700

-0.73499100
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7.36856400
5.59385900
7.85895000
7.87046900
6.09250200
4.70443400
7.22518600
8.73848100
5.59444700
7.61082000

2.15387800
2.06311500
3.30319800
1.75095100
3.20508100
1.58220300
3.82628800
3.78818900
3.61404700
4.72159700

Truncated cation of 4a (gasphase)

E =-1999.987854

H
G

TOOZZOO0O0O0OOIIITIITOIIIO-T ~—"Z0Z0ITIT000000

-1999.593784
-1999.68606

0.00002500
-0.00009600
1.19296500
-1.19298800
-1.19618500
1.19605300

-2.14403000

2.14385300
3.29891600
4.35787200
-3.29892300
-4.35791700
2.94211700
-2.94209200
5.51764700
5.56931200
5.41960000
6.41522800
-5.51776200
-5.56989900
-6.41523800
-5.41937000
-0.00013900
3.00459700
4.21198700
-3.00458400
-4.21203800
2.45915900
-2.45913200
5.03870000
4.59046700
5.19548100

0.39524500
-0.43627400
0.19668000
0.19675300
-0.21532300
-0.21537800
-0.35036800
-0.35046700
-0.43381300
0.19356600
-0.43380600
0.19352400
-2.44948200
-2.44947700
-0.38352300
0.01476800
-1.46333500
-0.11469700
-0.38362600
0.01511000
-0.11533700
-1.46338200
-0.75763900
1.73979800
1.56222100
1.73984600
1.56219300
0.46464700
0.46471100
2.63245300
3.88229400
4.74967600

-0.22222800
-1.85392200
-0.82906700

0.64888100
-2.46087100
-2.24695800
-1.94744400
-0.42556000
-3.33056400
-2.41831600

0.42710500
3.11341000
1.12783700
1.12775800
2.45181400
2.45189700
2.95700800
2.95715300
-0.03001400
-0.53091100
-0.03004600
-0.53092200
-0.08553000
-0.08535900
-1.20603000
-2.21762200
-1.24123000
-0.65219400
-1.20586600
-2.21725700
-0.65160400
-1.24161300
4.14579300
0.35343000
-0.31127500
0.35318900
-0.31139100
0.51582000
0.51564500
-0.63200500
-0.25331000
-0.47848600
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3.37110200
3.06898800
2.55257800
-2.55254300
-3.37112600
-3.06899100
-4.59056600
-5.19562600
-5.03881000
5.97969000
1.61566500
-1.61553300
-5.97985900
0.00007000
0.00009500
-1.06826900
1.06848000

4.05959300
5.05963100
2.99414000
2.99423200
4.05964000
5.05971300
3.88226300
4.74961300
2.63238400
2.49847200
3.12778700
3.12795200
2.49834200
0.84950500
2.17918100
0.40368800
0.40367000

Truncated cation of 4a (chloroform)

E =-2000.175769

H
G

OOIIIITOIITIIO- " Z0Z0ITIT0O0000O00O0

-1999.781507
-1999.868875

0.69777600
0.55629400
0.63046900
0.63046900
0.57191800
0.57191800
0.53556300
0.53556300
-0.45705900
-0.09169100
-0.45705900
-0.09169100
2.36528000
2.36528000
-0.92784800
-0.60216800
-1.96670300
-0.81201100
-0.92784800
-0.60216800
-0.81201100
-1.96670300
0.51554800
1.74092300
1.28490900

0.37224800
3.18057300
1.09925600
1.09925600
2.48425800
2.48425800
3.00364500
3.00364500
-0.03322800
-0.54222700
-0.03322800
-0.54222700
0.07952600
0.07952600
-1.16102600
-2.19022000
-1.14317000
-0.60280700
-1.16102600
-2.19022000
-0.60280700
-1.14317000
4.26115900
0.24385400
-0.38794400

0.42103800
0.69996700
0.74040100
0.73999300
0.42063000
0.69942700
-0.25355400
-0.47872400
-0.63210800
-1.14749200
1.26360000
1.26300100
-1.14747700
-1.02655000
-1.10040100
-1.68656600
-1.68644100

0.00000000
0.00000000
1.19019100
-1.19019100
-1.19589300
1.19589300
-2.14489300
2.14489300
3.10896200
4.27866000
-3.10896200
-4.27866000
2.36796500
-2.36796500
5.30176600
5.44025600
4.98897300
6.22862900
-5.30176600
-5.44025600
-6.22862900
-4.98897300
0.00000000
3.26496700
4.41519200
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1.74092300
1.28490900
0.62124100
0.62124100
2.14680000
3.48015000
4.19390000
3.93835900
4.99407200
3.08068100
3.08068100
3.93835900
4.99407200
3.48015000
4.19390000
2.14680000
1.79133600
3.42749600
3.42749600
1.79133600
0.78026900
1.42159800
1.42159800
-0.44432400

0.24385400
-0.38794400
0.44197500
0.44197500
-0.74973300
-0.44506800
-0.70516200
0.19118100
0.40532800
0.54734700
0.54734700
0.19118100
0.40532800
-0.44506800
-0.70516200
-0.74973300
-1.24582000
1.03573700
1.03573700
-1.24582000
-1.14630800
-1.61823100
-1.61823100
-1.68667500

-3.26496700
-4.41519200
2.46173700
-2.46173700
5.44345500
5.25388400
6.02374200
4.08770800
3.98870600
3.06542300
-3.06542300
-4.08770800
-3.98870600
-5.25388400
-6.02374200
-5.44345500
6.33639300
2.16483700
-2.16483700
-6.33639300
0.00000000
1.06741600
-1.06741600
0.00000000
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