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General

A solution of 2 wt % surfactant/H,0 was prepared by dissolving the surfactant in degassed HPLC grade water
and was stored under argon. TPGS-750-M was obtained from a contract manufacturer, but is also available
from Sigma-Aldrich (catalog #733857). All commercially available reagents were used without further
purification. Thin layer chromatography (TLC) was done using Silica Gel 60 F254 plates (Merck, 0.25 mm thick).
Flash chromatography was done in glass columns using Silica Gel 60 (EMD, 40-63 um). NMR spectra were
recorded at 25 °C either on a Bruker Avance NEO 500 MHz or a Bruker Avance Il HD 400 MHz spectrometer.
Chemical shifts are reported relative to the residual solvent peak as an internal standard.! HRMS data were
recorded on a Waters Micromass LCT TOF ES+ Premier mass spectrometer using ESI ionization HRMS.

Phosphine-based gold complexes cBRIDP-AuCl,2 JohnPhosAuCl,> Me;'BuXPhosAuCl,® were obtained according
to literature methods based on the phosphine ligand and Me;S-AuCl. IPrAuCl was obtained from Sigma Aldrich
and used as received. SIPrAuCl was prepared following a procedure by Nolan et al. using the 4,5-
dihydroimidazolium hydrochloride, (Me;S)AuCl, and K,COs in acetone.* The cationic complex
SIPrAu(CHsCN)SbF¢ was prepared from SIPrAuCl by abstraction of the chloride ligand with AgSbFe.>

Acid chloride 38 was prepared according to a patented procedure® with the corresponding acid being
purchased from Combi-Blocks.

The aniline precursors for were prepared following a standard protocol for the respective Sonogashira
coupling’. Indoles 29 — 31 were prepared from S2 without chromatographic purification of the intermediate
alkyne, the respective Sonogashira couplings were carried out following the patented procedure for
tezacaftor.®

Catalyst screening

O 0.5 mol% LAUCI/AgSbFg
= 2 wt% TPGS-750-M / 10% THF o
O 40 °C, 1500 rpm, 12 h N

NH, H
3

2

The reactions were performed in 1-dram vials at a scale of 0.5 mmol at a global concentration of 0.5 M. After
12 h, the reactions were extracted with 1 mL EtOAc, filtered through a pipette with a 10 mm silica-plug. The
solvents were removed under reduced pressure and *H NMR spectra were acquired in CDCls. No side products
were detected neither by TLC or NMR, thus, the yields are calculated from the aniline/indole ratio.
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Figure S1: Overlaid NMR spectra of indole 3 (top) and aniline 2 (bottom).
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Figure S2: Overlaid NMR spectra of the catalyst screening; ligands are indicated to the left of the spectra.



Surfactant screening

O 0.5 mol% SIPrAu(CH3CN)SbF

= 2 wt% surfactantin DO
|O N

NH, 55 °C, 1500 rpm, 20 min H
2 3

The surfactant screen was performed using the model substrate 2 using standard conditions and
SIPrAu(CHsCN)SbFs to exclude any side-effects by the presence of silver in the reaction mixture. Carrying out
the reactions in D,0, deuteration of both the 1- and 3-position of the indole could be evaluated. Though minor
differences occur among the set of examined surfactants, a rationalization of those is lacking at this point. As
no side products were formed during this reaction, the yield was calculated as the conversion of the aniline to
the indole as measured by 'H NMR after extraction of the reaction mixtures with EtOAc.
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Figure S3: Crude H NMR analysis of the reactions with the surfactant indicated at the left side of each
spectrum. The signals taken into account are highlighted with the indole signal (2H, 7.56 ppm) in green and
the aniline signal (2H, 6.72 ppm) in blue.

S5



Table S1: Results from the surfactant screen.

Entry |Surfactant Yield %D at C-3

pure water | 21% 93
PTS-600 31% 86
PEG2000 35% 82
SDS 37% 72

Triton-X100 |49% 90
Tween60 57% 91
Brij30 96% |90
TPGS-750-M | 100% |92

RN O NP WIN|F

Recycling study

To quantify the active gold catalyst remaining within the surfactant solution, the catalyst amount was lowered
systematically until the yield after 120 min reaction time dropped below 0.2 mol %. As full conversion was
observed during the recycling experiment, >0.2 mol % of the catalyst is being recycled, amounting 40% of the
initially used loading.

Table S2: Conversions with lowered catalyst loadings at 55 °C (reaction of 2 to 3)

SIPrAu(CHsCN)SbFs loading Yield ['H NMR] after 120 min
0.4 mol % 99%
0.3 mol % 99%
0.2 mol % 89%
0.1 mol % 57%

General procedure for indole synthesis

The reactions were conducted in 1-dram glass vials equipped with a PTFE-lined septum cap, in which the
respective 2-alkynylarylamine (0.5 mmol) was placed together with a stir bar. Then, the gold catalyst was
added as a solid (SIPrAuCl, 1.6 mg, 0.5 mol %), followed by 0.45 mL of a 2 wt % aqueous TPGS-750-M solution.
Finally, AgSbFs (0.86 mg, 0.5 mol %, stock solution in 50 puL THF) was added through the septum and the
reaction mixture was stirred vigorously at the indicated temperature. After the indicated reaction time, the
reaction mixture was extracted with 2 x 1 mL EtOAc and the combined organic phases were dried onto silica.
The products were then isolated via column chromatography on silica.
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Synthesis of tezacaftor

Optimization studies

Sonogashira coupling from 33 to S1

2 wt% TPGS-750-M in H,O

10 % CH3CN [0.5M], 65°C, 12h

1.2 eq.)(/OBn
P
z

0.5 mol % Pd-catalyst
1 mol% Cul
2 eq. Et3N

OBn
O,N =
F N> oBn
S1 H OH

Table S3: Screening of conditions for cyclization of 33 to S1.

Pd catalyst NMR yield ['H NMR] NMR yield [*°*F NMR]
Pd(dppf)Cl, 54% 57%
Pd(dtbfp)Cl, 67% 73%
[Pd-p-Br-(‘BusP)]," 99% 99%
Pd(PhsP), 99% 99%
Pd(PhsP)s"™" 15% 14%

0.25 mmol scale; “0.5 mol % Pd = 0.25 mol % catalyst **0.25 mol % Pd.

Cyclization of 35 to 36

OBn

H,N

F H/\/\OBH

35 OH

2 wt% TPGS-750-M in H,O
10 % THF [0.5M], 55°C, 12h

H,N \
F N

SIPrAu(CH3CN)SbFg

OBn
HOun,

BnO
36

Table S4: Screening conditions for cyclization of 35 to 36.

Au loading [mol %] NMR yield ['H NMR] | NMR yield [*F NMR]
2 99% 99%
1 99% 99%
0.5 99% 99%
0.3 67% 68%

0.25 mmol scale

Procedure for step-wise synthesis of tezacaftor

1) Aniline 31 (1.00 g, 4.25 mmol), Zn(Cl04)-6H.0 (395 mg, 1.06 mmol, 25 mol %), and 2-(R)-
benzyloxymethyloxirane (1.40 g, 8.50 mmol, 2.0 equiv) were placed in a 6-dram vial and heated to 70 °C while
stirring at 150 rpm for 3 h. Afterwards, EtOAc (10 mL) was added and after stirring for 5 min, the reaction
mixture was filtered through 2.0 g of silica. After evaporation of the solvents, the crude product was purified
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by column chromatography on silica eluting with EtOAc/hexanes (40:60, v/v; R¢ = 0.20) to obtain pure 33 as a
slowly crystallizing yellow oil. Yield: 1.05 g (62%).

2) Compound 33 (657 mg, 1.64 mmol) and Pd(PhsP)s (9.5 mg, 0.5 mol %) were placed in a 6-dram vial sealed
with a PTFE-lined septum cap. Then, 2 wt % TPGS-750 in H,0 (2.95 mL) was added, followed by a solution of
Cul (3.1 mg, 1 mol %) in acetonitrile (310 pL), triethylamine (331 mg, 456 pL, 3.28 mmol, 2.00 equiv), and
alkyne 34 (370 mg, 390 uL, 1.96 mmol, 1.2 equiv). The reaction mixture was stirred vigorously (1500 rpm) for
12 h at 65 °C after which TLC showed full conversion of 33 to S1. After the reaction mixture was cooled to rt,
it was extracted with EtOAc (3 x 4 mL). The combined organic phases were washed with brine, dried over
anhydrous MgSQ0,, and solvents were removed under reduced pressure. The crude product obtained in this
way was then purified via column chromatography on silica eluting with EtOAc /hexanes (50:50, v/v, R¢=0.25)
to give S1 as a slightly brown oil. Yield: 711 mg (91%).

OBn
O,N Z
F N">""0Bn
H 64

1H NMR (500 MHz, 298 °K, CDsCN) &: 7.95 (d, J = 8.5 Hz, 1H), 7.48 — 7.21 (m, 10H), 6.48 (d, J = 14.8 Hz, 1H),
6.05 (m, J = 6.2 Hz, 1H), 4.59 (s, 2H), 4.52 (s, 2H), 3.92 (m, 1H), 3.48 — 3.40 (m, 4H), 3.40 — 3.30 (m, 2H), 3.21
(m, 1H), 1.31 (s, 6H).

13C-NMR (125 MHz, 298 °K, CDsCN) &: 159.02 (d, J = 261.1 Hz), 155.90 (d, J = 13.0 Hz), 139.71, 139.47, 130.70
—-130.37 (m), 129.33, 129.31, 128.64, 128.54, 128.51, 126.44 (d, J = 7.4 Hz), 105.06 (d, J = 1.8 Hz), 104.52,
97.92 (d, J = 26.7 Hz), 79.18, 74.65, 74.00, 73.86, 72.91, 69.33, 46.67, 34.26, 26.24.

*Not all carbons of the Bn groups are resolved in the 3C spectra.
F NMR (470 MHz, 298 °K, CDsCN) &: -108.65.

HRMS (ESI+, m/z, [M+Na]*): calcd. for C,sH31FN2OsNa, 529.2115; found 529.2128

3) S1 (620 mg, 1.30 mmol), carbonyl iron powder (215 mg, 3.9 mmol, 3.0 equiv), and ammonium chloride (278
mg, 5.2 mmol, 5.0 equiv) were placed in a 2-dram vial sealed with the PTFE-lined septum cap. Then, EtOAc
(520 pL) was added and after stirring for 2 min at 400 rpm, 2 wt % TPGS-750-M in H,0 was added (2.08 mL),
whereupon the reaction mixture was stirred vigorously (1500 rpm) for 12 h at 45 °C. Afterwards, EtOAc (2 mL)
and 5% NaHCOs (2 mL) was added to the reaction mixture, which was subsequently filtered through 1.0 g of
Celite. Then, the organic layer was separated, the aqueous one extracted with EtOAc (2 mL). The unified
organic phases were washed with brine and dried over anhydrous Na,SO4, whereupon the solvents were
removed under reduced pressure. The crude product was purified via column chromatography on silica eluting
with EtOAc/hexanes (50:50, v/v, R¢= 0.45) to give 35 as a slightly brownish oil. Yield: 551 mg (89%).

4) Compound 35 (450 mg, 0.95 mmol) and SIPrAu(CHsCN)SbFs (4.1 mg, 0.5 mol %) were placed in a 2-dram
vial sealed with a PTFE-lined septum cap. Then, THF (190 pL) and 2 wt % TPGS-750-M in H,0O (1.71 mL) were
added and the reaction mixture was stirred vigorously (1500 rpm) at 55 °C for 12 h. Afterwards, the mixture
was extracted with EtOAc (2 x 2.0 mL), the combined organic phases were washed with brine and dried over
anhydrous Na,SO,. The crude product obtained after removal of solvents under reduced pressure was then
purified via column chromatography on silica eluting with EtOAc/hexanes (40:60, v/v, Rf = 0.27) to obtain
indole 36 as an oil that crystallized overnight. Yield: 418 mg (93%).

S8



5) Indole 36 (418 mg, 0.88 mmol) was placed in a 2-dram vial sealed with a PTFE-lined septum cap, whereupon
DIPEA (340 mg, 460 pL, 2.64 mmol, 3.0 equiv) and 2 wt % TPGS-750-M in H,0O (1.5 mL) were added. The
reaction mixture was cooled to ca. 0 °C in an ice/water bath and stirred vigorously. Then, acid chloride 37 (274
mg, 1.06 mmol, 1.20 equiv) dissolved in 150 uL toluene was added dropwise to the mixture, which was stirred
further for 1 h. Then, the reaction mixture was extracted with EtOAc (2 x 2 mL), the combined organic phases
were washed with brine and dried over anhydrous MgSQO,. The crude product obtained after evaporation of
all solvents under reduced pressure was purified via column chromatography on silica eluting with
EtOAc/hexanes (40:60, v/v, Rs = 0.38) and 38 is obtained as a slightly yellow oil. Yield: 534 mg (87%).

6) Compound 38 (376 mg, 0.54 mmol) and palladium-on-carbon (Evonik Noblyst® P1090, 5% Pd/C, 50% wet,
112 mg, 5 mol % Pd) were placed in a 6-dram vial sealed with the PTFE-lined septum cap, which is flushed with
argon. Then, 3 M HCl in MeOH (1.5 mL) was added and the vial was purged with Ha. The reaction mixture was
stirred under a hydrogen atmosphere (1 atm, balloon) for 5 h. After TLC indicated completion of the
debenzylation, the vial was purged with argon and the mixture was filtered through 300 mg Celite to remove
the catalyst. The solvents were removed under reduced pressure and the crude product was crystallized from
i-PrOH/heptane as described in the patent literature® to obtain tezacaftor 1 as a white powder in a yield of
179 mg (65%). The comparably low yield was attributed to losses during crystallization, as the TLC showed full
conversion of 38 to a single product.

Procedures for chromatography-free synthesis of tezacaftor

Since all intermediates were not isolated in pure form, yields were calculated by quantitative *H NMR using
1,3,5-trimethoxybenzene as an internal standard.

1) Aniline 31 (4.00 g, 17.02 mmol), Zn(ClO4),-6H,0 (1.58 g, 4.25 mmol, 25 mol %), and 2-(R)-
benzyloxymethyloxirane (5.6 g, 34.00 mmol, 2.0 equiv) were placed in a 6-dram vial and heated to 70 °C while
stirring at 100 rpm. The reaction was monitored via TLC, showing a full consumption of the starting material
after 5 h. Notably, only traces of the unreacted epoxide remained, while a side product with an R¢value <0.15
(EtOAc/hexanes, 40:60, v/v) appeared that was presumably condensation products of oligomerized epoxide.

For purification, 10 mL EtOAc was added to generate a fluid mixture after stirring at 40 °C for 15 min. Then,
the liquid was diluted further with 10 mL EtOAc and 50 mL hexanes and stirred at rt for another 15 min.
Filtration through 10 g silica yielded a light brown filtrate, giving the crude product after removal of the
solvents under reduced pressure. If desired, 33 can be recrystallized from acetonitrile (1 mL/g).

Yield: 5.20 g, light brown oil, 82% purity (QNMR), 4.28 g corrected yield, 63%.
The crude product was used without further purification for the next steps.

2) An aliquot of the oil obtained in step 1 (3.26 g, equivalent to 2.67 g of 33, 6.7 mmol) was placed in a 6-dram
vial sealed with a PTFE-lined septum cap. The vial was transferred into a glove box where (PhsP)sPd (38 mg,
0.5 mol %) was added and the vial was sealed under an argon atmosphere. Then, alkyne 34 (1.51 g, 8.04 mmol,
1.20 equiv), 2 wt % TPGS-750-M in H,0 (12.4 mL), triethylamine (1.86 g, 2.56 mL, 13.4 mmol, 2.0 equiv) and
Cul (13 mg, 1 mol % in 1 mL acetonitrile) were added. The punctuated septum was then sealed with vinyl-
made electrical tape to prevent access of oxygen, and the reaction mixture was heated to 65 °C for 12 h.

After the reaction mixture was cooled to rt, carbonyl iron powder (1.10 g, 20.0 mmol, 3.0 equiv) and
ammonium chloride (1.79 g, 33.5 mmol, 5.0 equiv) were added. The reaction mixture was then acidified to pH
= 4 by addition of 12 M HCI (950 pL). Finally, 1.5 mL EtOAc was added and after closing the vial, the mixture
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was vigorously stirred (1500 rpm) at 45 °C for 4 h, after which TLC indicated completion of the reduction. Fast
stirring is important insofar as: 1) a good emulsion is formed, and 2) the ferromagnetic CIP sticks to the stir
bar and has less contact with the reaction medium if the stirring does not exceed the magnetic attraction.

After completion of the reaction, 5 mL EtOAc are added and the mixture is filtered through 3.0 g of Celite,
which was then rinsed with further 10 mL EtOAc. The resulting biphasic mixture was treated with 20 mL of 5 %
aqueous NaHCOs, resulting in a pH of 8 for the aqueous phase. The organic phase was separated and filtered
through 6 g of silica, which was further rinsed with 5 mL EtOAc. The crude product was obtained after removal
of the solvents under reduced pressure.

Filtering through silica does not only dry the organic phase but also allows for removal of the remaining
inorganic halides from solution, which reduce the reactivity of the cationic gold catalyst in the next step.

Yield: 3.765 g, light brown oil (72% purity (QNMR), equivalent to 2.71 g 35, 85% yield over 2 steps.

3) Crude 35 obtained from the previous step (1.97 g, equivalent to 1.42 g 35, 2.98 mmol) was placed in a 6-
dram vial sealed with a PTFE-lined septum cap and 2 wt % TPGS-750-M in H,O (5.4 mL) were added, followed
by a solution of SIPrAu(CHsCN)SbFsin 0.6 mL THF. The punctuated septum was sealed with vinyl-made electric
tape to prevent evaporation of the co-solvent, and the mixture was stirred at 55 °C for 12 h. Then, the aqueous
phase was extracted with EtOAc (2 x 2.5 mL) and the solvent was removed from the combined organic phases,
ultimately under high vacuum. Then, the resulting wax-like crude product was dissolved in 1.5 mL EtOAc,
heated to 65 °C and 4.5 mL heptane was added. After slowly cooling down the mixture to rt, the pure indole
36 crystallized as an off-white solid and was isolated in a yield of 1.23 g (87%). The residual metal content
listed in the main text was determined using a sample of this indole.

4) Indole 36 (1.1 g, 2.31 mmol) and DIPEA (1.2 g, 895 mg, 1.20 mL, 6.9 mmol, 3.0 equiv) were placed in a 2-
dram vial equipped with a PTFE-lined septum cap. Then, acid chloride 37 (721 mg, 2.77 mmol, 1.2 equiv)
dissolved in 900 pL toluene was added dropwise at 0 °C and the reaction mixture was stirred for 1 h. Then,
EtOAc (3 mL) was added, the organic phase was separated and washed with 5 mL 10% NaOH and filtered
through 1 g of silica, which was then rinsed with 1 mL of EtOAc.

After evaporation of the solvents under high vacuum at 40 °C, 38 was obtained as an almost colorless oil,
containing 9 wt % EtOAc. Corrected yield 1.30 g (91%).
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Characterization data for starting materials and products

Compound S2

F ”/\./\OBn

OH
H NMR (400 MHz, 298 °K, CDCl3) 8: 7.34 (m, 5H), 6.93 (d, J = 9.0 Hz, 1H), 6.43 (d, J = 12.9 Hz, 1H), 4.57 (s, 2H),

4.04 (ddd, J=6.4,4.1,2.1 Hz, 1H), 3.66 — 3.48 (m, 2H), 3.23 (dd, J = 12.7, 4.5 Hz, 1H), 3.12 (dd, J = 12.7, 6.8 Hz,
1H).

13C NMR (100 MHz, 298 °K, CDCl3) &: 152.32 (d, J = 238.0 Hz), 138.80 (d, J = 9.3 Hz), 137.79, 128.65, 128.07,
128.00, 125.76 (d, J = 14.8 Hz), 121.46 (d, J = 4.6 Hz), 104.50 (d, J = 3.3 Hz), 100.55 (d, J = 24.9 Hz), 73.73, 72.40,
69.03, 47.58.

9F NMR (376 MHz, 298 °K, CDCls) &6: -132.83.

HRMS (ESI*, m/z, [M+Na]*): calcd. for C16H1sBrFN,0,Na, 391.0443; found 391.0422.

Compound S3

Q%/_\O CN

NH,
Yellow oil, yield 68%. column: SiO,, 20% EtOAc/hexanes, R¢=0.21.

1H NMR (400 MHz, 298 °K, CDCls) &: 7.32 (s, 2H), 7.22 (dd, J = 7.6, 1.5 Hz, 1H), 7.09 (ddd, J = 8.5, 7.6, 1.6 Hz,
1H), 6.72 — 6.62 (m, 2H), 4.16 (bs, 2H), 3.97 (t, J = 6.0 Hz, 2H), 2.77 (t, J = 6.8 Hz, 2H), 2.31 (s, 6H), 2.12 (p, J =
6.5 Hz, 2H).

13C NMR (100 MHz, 298 °K, CDCls) &: 159.78, 147.81, 132.94, 132.74, 132.17, 129.23, 119.19, 118.01, 114.35,
108.57,107.47, 94.22, 78.08, 70.74, 29.64, 16.55, 16.34.

HRMS (ESI*, m/z, [M+H]*): calcd. for CyoH20N,OH, 305.1654; found 305.1656

Compound S4

OBn
=

NH,

Colorless oil, yield: 87%. column: SiO,, 10 % EtOAc/hexanes, R¢ = 0.35.

'H NMR (400 MHz, 298 °K, CDCl5) 6: 7.43 —7.27 (m, 6H), 7.07 (td, J = 7.7, 1.5 Hz, 1H), 6.68 — 6.60 (m, 2H), 4.64
(s, 2H), 4.17 (s, 2H), 3.45 (s, 2H), 1.36 (s, 6H).
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13C NMR (100 MHz, 298 °K, CDCls) 6: 147.98, 138.53, 131.61, 128.95, 128.37, 127.55, 127.51, 117.58, 113.95,
108.46, 101.34, 78.87, 73.41, 69.56, 33.40, 26.36.

HRMS (ESI*, m/z, [M+H]*): calcd. for C19H2:NOH, 280.1701; found 280.1692.

Compound S5

AN AH
NH
2 9
Colorless oil, yield: 89%. column: SiO,, 5% EtOAc/hexanes, R¢= 0.41.

14 NMR (400 MHz, 298 K, CDCl3) &: 7.24 —7.21 (m, 1H), 7.15 — 7.00 (m, 1H), 6.70 — 6.61 (m, 2H), 5.34 — 5.21
(m, 1H), 5.16 — 5.05 (m, 8H), 4.16 (s, 2H), 2.49 (t, J = 7.2 Hz, 2H), 2.33 (q, J = 7.2 Hz, 2H), 2.16 — 1.94 (m, 32H),
1.67 (dd, J =9.3, 1.4 Hz, 6H), 1.60 (d, J = 1.5 Hz, 24H).

13C NMR (100 MHz, 298 K, CDCls) 6: 147.83, 137.04, 135.31, 135.12, 135.11, 135.09, 135.06, 135.04, 132.08,
131.40, 128.95, 124.56, 124.43, 124.42, 124.37, 124.19, 122.87, 117.93, 114.20, 109.03, 95.71, 39.90, 39.88,
27.79, 26.92, 26.87, 26.86, 26.83, 26.78, 25.85, 20.30, 17.83, 16.40, 16.20, 16.18, 16.15.

Note: not all 13C signals are resolved for the isoprenyl chain.

HRMS (ESI*, m/z, [M+H]"): calcd. for CsqHsiNH, 744.6447; found 744.6447.

Compound S6
_N>
< ?—<: /
\ N
NH,

Yield: 79%, column: SiO, 50% EtOAc/hexanes, Rf = 0.23.

14 NMR (400 MHz, 298 K, CDCls) &: 9.14 (s, 1H), 8.85 (s, 2H), 7.38 (dd, J = 7.9, 1.6 Hz, 1H), 7.20 (td, = 7.7, 1.6
Hz, 1H), 6.78 — 6.70 (m, 2H), 4.29 (s, 2H).

13C NMR (100 MHz, 298 K, CDCls) &: 158.50, 156.75, 148.21, 132.60, 131.05, 120.17, 118.30, 114.76, 106.38,
93.37, 87.63.

HRMS (ESI*, m/z, [M+H]*): calcd. for C12HoN3H, 196.0875; found 196.0885

Compound S7
JN\_—

N=
NH,

1H NMR (400 MHz, 298 °K, DMSO-dg) &: 7.96 (d, J = 5.0 Hz, 1H), 7.57 (dd, J = 7.5, 1.8 Hz, 1H), 7.55 — 7.50 (m,
2H), 7.22 (d, J = 7.9 Hz, 2H), 6.56 (dd, J = 7.4, 4.8 Hz, 1H), 6.26 (s, 2H), 2.33 (s, 3H).
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13C NMR (100 MHz, 298 °K, DMSO-ds) &: 159.41, 148.11, 139.66, 138.30, 131.33, 129.17, 119.54, 112.03,
101.28, 94.68, 84.77, 21.05.

HRMS (ESI+, m/z, [M+H]): calcd. for Ci4H12N,H, 209.1079; found 209.1077

Analytical data for indoles and tezacaftor intermediates

Indole 3

H
;

conditions: 0.5 mol % SIPrAuCl/AgSbFe, 55 °C, 30 min
R¢(SiO2, hexanes/EtOAc 80:20) = 0.45
yield: 100 mg, 98%, off-white solid

1H NMR (500 MHz, 298 °K, CDCls) &: 8.30 (s, 1H), 7.61 (d, J = 8.3 Hz, 1H), 7.56 (m, 2H), 7.39 (d, J = 8.3 Hz, 1H),
7.24 (m, 2H), 7.18 (ddd, J = 8.1, 7.1, 1.2 Hz, 1H), 7.11 (ddd, J = 7.9, 7.0, 1.0 Hz, 1H), 6.78 (dd, J = 2.1, 0.9 Hz,
1H), 2.39 (s, 3H).

13C NMR (125 MHz, 298 °K, CDCls) &: 138.06, 137.67, 136.70, 129.73, 129.60, 129.35, 125.08, 122.14, 120.53,
120.21, 110.80, 99.42, 21.25.

The spectral data match that in the literature.’

Indole 4

conditions: 0.05 mol % SIPrAu(CHsCN)SbFs, 70 °C, 12 h
R¢(SiO2, hexanes/CH,Cl, 90:10) = 0.45
yield: 102 mg, 93%, off-white solid

1H NMR (400 MHz, 298 °K, CDCl3) &: 7.66 (dt, J = 7.8, 1.0 Hz, 1H), 7.43 (d, J = 8.1 Hz, 2H), 7.40 — 7.35 (m, 1H),
7.34—-7.22 (m, 3H), 7.16 (ddd, J = 7.9, 7.0, 1.1 Hz, 1H), 6.56 (s, 1H), 3.76 (s, 3H), 2.45 (s, 3H).

13C NMR (100 MHz, 298 °K, CDCls) &: 141.79, 138.40, 137.90, 130.07, 129.42, 129.34, 128.14, 121.63, 120.50,
119.92, 109.68, 101.44, 31.25, 21.42.

The spectral data match that in the literature.®
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Indole 5

=

H

conditions: 0.5 mol % SIPrAuCl/AgSbFe, 55 °C, 30 min
R¢(SiO2, hexanes/EtOAc 90:10) = 0.45
yield: 118 mg, 94%, slightly yellow solid

'H NMR (400 MHz, 298 °K, CDCls) 6: 8.30 (s, 1H), 7.62 (d, J = 8.2 Hz, 1H), 7.61 — 7.55 (m, 2H), 7.40 (d, J = 8.2
Hz, 1H), 7.28 = 7.24 (m, 2H), 7.18 (ddd, J = 8.1, 7.1, 1.3 Hz, 1H), 7.12 (ddd, J = 8.1, 7.1, 1.1 Hz, 1H), 6.82 - 6.76
(m, 1H), 2.65 (m, J = 7.6 Hz, 2H), 1.70 — 1.58 (m, 2H), 1.39 (m, 2H), 0.95 (t, / = 7.3 Hz, 3H).

13C NMR (100 MHz, 298 °K, CDCl5) &: 142.74,138.12, 136.72, 129.80, 129.38, 129.10, 125.10, 122.12, 120.54,
120.20, 110.81, 99.44, 35.41, 33.57, 22.38, 13.98.

The spectral data are in accordance with that in the literature.?

Indole 6
‘ :N .
H

conditions: 0.5 mol % SIPrAuCl/AgSbFs, 55 °C, 30 min
R¢(SiO2, hexanes/EtOAc 80:20) = 0.40
yield: 125 mg, 93%, off-white solid (contains ca. 1.7 wt % EtOAc, yield corrected for this).

1H NMR (400 MHz, 298 °K, CDCl3) &: 8.28 (s, 1H), 7.65 — 7.61 (m, 1H), 7.59 — 7.49 (m, 4H), 7.41 — 7.38 (m, 1H),
7.24-7.19 (m, 1H), 7.16 — 7.11 (m, 1H), 6.82 (dd, J = 2.2, 0.9 Hz, 1H).

13C-NMR (100 MHz, 298 °K, CDCl3) 6: 137.05, 136.81, 132.29, 131.46, 129.29, 126.72, 122.87, 121.66, 120.92,
120.63, 111.09, 100.68.

The spectral data are in accordance that in the literature.?

Indole 7

O«

conditions: 0.5 mol % SIPrAuCl/AgSbFs, 55 °C, 90 min
R¢(SiO2, hexanes/EtOAc 85:15) = 0.40
yield: 104 mg, 92%, off-white solid

Iz

1H NMR (400 MHz, 298 °K, CDCls) &: 8.28 (s, 1H), 7.66 — 7.54 (m, 3H), 7.45 — 7.37 (m, 3H), 7.21 (ddd, J = 8.1,
7.0, 1.2 Hz, 1H), 7.13 (ddd, J = 8.0, 7.1, 1.0 Hz, 1H), 6.81 (dd, J = 2.2, 0.9 Hz, 1H).

13C NMR (100 MHz, 298 °K, CDCls) &: 136.92, 136.69, 133.47, 130.92, 129.25, 129.18, 126.33, 122.70, 120.77,
120.49, 110.94, 100.50.
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The spectral data match that in the literature.’

Indole 8
\ d

conditions: 0.5 mol % SIPrAuCl/AgSbFe, 55 °C, 90 min
R¢(SiO2, hexanes/EtOAc 70:30) = 0.36
yield: 105 mg, 94%, off-white solid

14 NMR (500 MHz, 298 °K, CDCls) 6: 8.25 (s, 1H), 7.66 — 7.59 (m, 3H), 7.41 (d, J = 7.8 Hz, 1H), 7.19 (ddd, J = 8.2,
7.1, 1.2 Hz, 1H), 7.13 (ddd, J = 8.0, 7.1, 1.1 Hz, 1H), 7.04 — 6.98 (m, 2H), 6.74 (dd, J = 2.2, 0.9 Hz, 1H), 3.89 (s,
3H).

13C NMR (125 MHz, 298 °K, CDCls) &: 159.40, 137.97, 136.66, 129.45, 126.51, 125.22, 121.93, 120.38, 120.19,
114.50, 110.72, 98.86, 55.41.

The spectral data match that in the literature.?

Indole 9

CF3

S
:

conditions: 0.5 mol % SIPrAuCl/AgSbFe, 55 °C, 30 min
R¢(SiO2, hexanes/EtOAc 70:30) = 0.43
yield: 118 mg, 91%, off-white solid

H NMR (500 MHz, 298 °K, DMSO-dg) &: 11.74 (s, 1H), 8.03 (d, J = 8.1 Hz, 2H), 7.77 (d, J = 8.2 Hz, 2H), 7.56 (d,
J=7.9Hz, 1H), 7.44 (d, J = 8.1 Hz, 1H), 7.15 (t, J = 7.6 Hz, 1H), 7.06 — 6.99 (m, 2H).

13C NMR (125 MHz, 298 °K, DMSO-dg) 6: 137.75, 136.31, 136.08, 128.65, 127.54 (q, J = 31.8 Hz), 126.08 (q, J =
3.8 Hz), 125.58, 124.78 (q, J = 272 Hz), 122.73, 120.79, 120.00, 111.83, 100.99.

F NMR (470 MHz, 298 °K, DMSO-ds) 6: - 60.94.

The spectral data match that in the literature.’

Indole 10

%
<h

S15



conditions: 1.0 mol % SIPrAuCl/AgSbFs, 65 °C, 4 h
R¢(SiO2, hexanes/EtOAc 80:20) = 0.30
yield: 97 mg, 87%, white solid

'H NMR (400 MHz, 298 °K, CDCls) 6: 9.70 (s, 1H), 7.89 (dd, J = 7.7, 1.7 Hz, 1H), 7.70 (d, J = 7.7, 1H), 7.47 (d, J =
8.1,),7.32 (m, 1H), 7.24 (m, 1H), 7.18 (m, 1H), 7.10 (m, 1H), 7.05 (d, J = 8.1 Hz, 1H), 6.96 (s, 1H), 4.02 (s, 3H).

13C NMR (100 MHz, 298 °K, CDCls) &: 155.86, 136.22, 136.10, 128.66, 128.39, 128.21, 121.92, 121.63, 120.72,
120.37,119.90, 112.03, 111.05, 99.94, 55.92.

The spectral data are in accordance with that in the literature.?

Indole 11
CN
O > O
N
H

conditions: 2.0 mol % SIPrAuCl/AgSbFe, 80 °C, 12 h
R¢(SiO2, hexanes/EtOAc 50:40) = 0.40
yield: 87 mg, 80%, light brownish solid

H NMR (400 MHz, 298 °K, DMSO-dg) 6: 11.70 — 11.65 (m, 1H), 8.33 (t, J = 1.8 Hz, 1H), 8.18 (ddd, J = 7.8, 2.0,
1.0 Hz, 1H), 7.74 (dt, J = 7.7, 1.4 Hz, 1H), 7.65 (t, J = 7.8 Hz, 1H), 7.56 (d, J = 7.9 Hz, 1H), 7.43 (dt, J = 8.1, 0.9 Hz,
1H), 7.15 (ddd, J = 8.2, 7.0, 1.1 Hz, 1H), 7.08 (d, J = 2.1 Hz, 1H), 7.03 (tt, J = 7.8, 0.9 Hz, 1H).

13C NMR (100 MHz, 298 °K, DMSO-dg) &: 137.40, 135.35, 133.48, 130.58, 130.19, 129.41, 128.40, 128.17,
122.41, 120.51, 119.75, 118.79, 112.15, 111.54, 100.46.

The spectral data are in accordance with that the literature.*?

Indole 12

-
N
H

14 NMR (400 MHz, 298 K, CDCls) &: 7.79 (s, 1H), 7.54 (m, 1H), 7.32 — 7.25 (m, 1H), 7.18 — 7.05 (m, 2H), 6.24
(da, J = 2.2, 1.0 Hz, 1H), 2.45 (d, J = 1.0 Hz, 3H).

13C NMR (100 MHz, 298 °K, CDCl;) &: 136.15, 135.16, 129.18, 121.03, 119.74, 110.32, 100.50, 13.81.

The spectral data are in accordance with that the literature.’?

Indole 13
C~+
N
H
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conditions: 0.5 mol % SIPrAuCl/AgSbFs, 55 °C, 30 min
R¢(SiO2, hexanes/EtOAc 90:10) = 0.43
yield: 82 mg, 95%, thick oil

1H NMR (400 MHz, 298 °K, CDCls) &: 7.94 (s, 1H), 7.57 (d, J = 7.6, 1H), 7.34 (d, J = 7.6, 1H), 7.20 — 7.06 (m, 2H),
6.29 (dd, J = 2.3, 0.9 Hz, 1H), 1.42 (s, 9H).

13C NMR (100 MHz, 298 °K, CDCls) &: 148.90, 135.88, 128.64, 121.20, 120.10, 119.73, 110.48, 97.08, 31.95,
30.44.

The spectral data are in accordance with that in the literature.?

Indole 14

Iz /E
LY

conditions: 0.5 mol % SIPrAuCl/AgSbFe, 55 °C, 90 min
R¢(SiO2, hexanes/EtOAc 90:10) = 0.40
yield: 69 mg, 87%, thick oil

H NMR (400 MHz, 298 °K, CDCl3) &: 7.78 (s, 1H), 7.58 (d, J = 8.0 Hz, 1H), 7.34 — 7.27 (m, 1H), 7.22 — 7.08 (m,
2H), 6.29 (d, J = 1.1 Hz, 1H), .73 (t, J = 7.4, 3H), 1.78 (h, J = 7.4 Hz, 2H), 1.05 (t, J = 7.4 Hz, 3H).

13C NMR (100 MHz, 298 °K, CDCls) &: 139.95, 135.93, 128.97, 121.01, 119.85, 119.67, 110.42, 99.62, 30.40,
22.58, 14.01.

The spectral data are in accordance with that in the literature.*

Indole 15

\
::N
H

conditions: 0.5 mol % SIPrAuCl/AgSbFe, 55 °C, 30 min
R¢(SiO2, Et;0/hexanes 80:20) = 0.47
yield: 70 mg, 90%, colorless oil that slowly turned into a solid

1H-NMR (500 MHz, 298 °K, CDCls) &: 7.87 (s, 1H), 7.61 (d, J = 7.7 Hz, 1H), 7.34 — 7.27 (m, 1H), 7.25 — 7.15 (m,
2H), 6.24 (s, 1H), 1.98 (tdd, J = 7.3, 5.2, 3.4 Hz, 1H), 1.04 (ddt, J = 8.2, 4.2, 1.7 Hz, 2H), 0.90 — 0.80 (m, 2H).

13C-NMR (125 MHz, 298 °K, CDCl3) &: 141.90, 135.85, 128.80, 121.06, 119.82, 119.77, 110.38, 97.67, 8.93,
7.46.

The spectral data are in accordance with that in the literature.?
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Indole 16

?
C

conditions: 0.5 mol % SIPrAuCl/AgSbFe, 55 °C, 90 min
R¢(SiO2, hexanes/EtOAc 90:10) = 0.40
yield: 88 mg, 90%, yellow oil

H NMR (400 MHz, 298 °K, CDCls) &: 8.09 (s, 1H), 7.59 — 7.52 (m, 1H), 7.31 (dt, J = 8.1, 1.0 Hz, 1H), 7.14 (ddd, J
=8.1,7.1,1.2 Hz, 1H), 7.06 (ddd, J = 8.0, 7.1, 1.1 Hz, 1H), 6.45 (d, J = 2.1 Hz, 1H), 6.14 (m, 1H), 2.47 (m, 2H),

2.26 (m, 2H), 1.85 - 1.65 (m, 4H).

13C NMR (100 MHz, 298 °K, CDCl5) &: 139.49, 136.19, 129.18, 128.95, 122.62, 121.97, 120.36, 119.74, 110.37,

98.74, 26.10, 25.54, 22.58, 22.23.

The spectral data are in accordance with that in the literature.®

Indole 17
F
O > O O/
N
H

conditions: 0.5 mol % SIPrAuCl/AgSbFe, 55 °C, 30 min
R¢(SiO2, hexanes/EtOAc 60:40) = 0.35
yield: 111 mg, 93%, white solid

1H NMR (400 MHz, 298 °K, DMSO-ds) &: 7.82 — 7.74 (m, 2H), 7.34 (dd, J = 8.7, 4.6 Hz, 1H), 7.23 (dd, J = 10.0,

2.5 Hz, 1H), 7.08 — 7.00 (m, 2H), 6.89 (ddd, J = 9.6, 8.8, 2.6 Hz, 1H), 6.78 — 6.72 (m, 1H), 3.81 (s, 3H).

13C NMR (100 MHz, 298 °K, DMSO-dg) §: 159.01, 157.13 (d, J = 231.1 Hz), 139.74, 133.58, 129.08 (d, / = 10.6
Hz), 126.50, 124.52, 114.39, 111.87 (d, / = 9.9 Hz), 108.96 (d, J = 26.1 Hz), 104.16 (d, / = 23.2 Hz), 97.54 (d, J =

4.6 Hz), 55.22.

F NMR (376 MHz, 298 °K, DMSO-ds) 6: -120.15.

The spectral data are in accordance with that in the literature.'’

Indole 18

CN

&
®

IZ .

518



conditions: 2.0 mol % SIPrAuCl/AgSbFs, 85 °C, 12 h
R¢(SiOz, Et;0/hexanes 60:40) = 0.36
yield: 122 mg, 85%, yellow solid

1H NMR (400 MHz, 298 °K, CDCls) &: 8.06 (s, 1H), 7.55 (dd, J = 7.8, 1.2 Hz, 1H), 7.31 (d, J = 5.9 Hz, 3H), 7.19 —
7.04 (m, 2H), 6.30 (d, J = 2.2, 1H), 3.89 (t, J = 6.2 Hz, 2H), 3.04 (t, J = 7.5 Hz, 2H), 2.40 — 2.18 (m, 8H).

13C NMR (100 MHz, 298 °K, CDCl5) &: 159.89, 138.52, 136.08, 132.95, 132.64, 128.85, 121.36, 119.97, 119.85,
119.17, 110.51, 107.45, 99.95, 71.63, 29.85, 24.94, 16.41.

HRMS (ESI+, m/z, [M+H]*): calcd. for C0H20N20H, 305.1654; found 305.1662

Indole 19

Cl
o
N

H

conditions: 0.5 mol % SIPrAuCl/AgSbFe, 55 °C, 90 min
R¢(SiO2, hexanes/EtOAc 85:15) = 0.35
yield: 92 mg, 88%, yellow oil

1H NMR (400 MHz, 298 °K, CDCls) &: 7.83 (s, 1H), 7.55 (d, J = 7.7 Hz, 1H), 7.29 (d, J = 7.8 Hz, 1H), 7.19 — 7.05
(m, 2H), 6.27 (d, J = 2.1 Hz, 1H), 3.62 — 3.54 (m, 2H), 2.86 — 2.75 (m, 2H), 1.88 (m, 4H).

13C NMR (100 MHz, 298 °K, CDCls) 6: 138.86, 135.92, 128.79, 121.19, 119.86, 119.74, 110.39, 99.88, 44.81,
31.94, 27.49, 26.34.

The spectral data are in accordance with that in the literature.®®

Indole 20
Br
(O
N
H

conditions: 0.5 mol % SIPrAuCl/AgSbFs, 55 °C, 90 min.
R¢(SiO2, hexanes/EtOAc 70:30) = 0.38
yield: 127 mg, 89%, yellowish solid

1H NMR (500 MHz, 298 °K, CDCl3) &: 8.32 (s, 1H), 7.73 (q, J = 1.1 Hz, 1H), 7.58 — 7.50 (m, 2H), 7.29 — 7.22 (m,
4H), 6.71 (d, J = 2.1 Hz, 1H), 2.40 (s, 3H).

13C NMR (125 MHz, 298 °K, CDCls) &: 139.46, 138.33, 135.41, 131.24, 129.95, 129.15, 125.30, 125.02, 123.08,
113.49, 112.32,99.01, 21.42.

The spectral data are in accordance with that in the literature.®
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Indole 21

X A N N N A N N A N
NH

conditions: 0.5 mol % SIPrAuCl/AgSbFe, 55 °C, 90 min
R¢(SiO2, hexanes/Et,0 90:10) = 0.40
yield: 176 mg, 94 %, light yellow waxy solid

1H NMR (400 MHz, 298 °K, CDCls) &: 7.95 (s, 1H), 7.55 (d, J = 7.6 Hz, 1H), 7.31 (d, J = 7.9 Hz, 1H), 7.21 — 7.00
(m, 2H), 6.27 (d, J = 2.1 Hz, 1H), 5.29 (t, J = 7.1 Hz, 1H), 5.15 (t, J = 6.9 Hz, 8H), 2.82 (t, J = 7.4 Hz, 2H), 2.45 (q, J
=7.4 Hz, 2H), 2.21 - 2.06 (m, 16H), 2.01 (m, 16H), 1.71 (s, 3H), 1.63 (s, 24H).

13C NMR (100 MHz, 298 °K, CDCl3) 6: 139.89, 136.80, 136.01, 135.42, 135.15, 135.11, 135.09, 135.07, 135.04,
131.40, 128.90, 124.56, 124.43, 124.40, 124.34, 124.18, 123.52, 121.08, 119.92, 119.69, 110.38, 99.72, 39.90,
39.88, 39.85, 28.55, 27.90, 26.92, 26.86, 26.83, 26.71, 25.85, 17.83, 16.24, 16.22, 16.18, 16.15.

*Carbon atoms along the terpenoid-sidechain appear almost isochronous such that not every single signal is
resolved at the given spectrometer frequency.

HRMS (ESI+, m/z, [M+H]*): calcd. for CssHs:NH, 744.6447; found 744.6451

Indole 22

O > O
N Q OMe
H

conditions: 0.5 mol % SIPrAuCl/AgSbFe, 55 °C, 90 min
R¢(SiO2, hexanes/EtOAc 70:30) = 0.30
yield: 118 mg, 87 %, light brown solid

1H NMR (500 MHz, 298 °K, CDCls) : 8.47 (s, 1H), 7.99 (s, 1H), 7.83 — 7.75 (m, 3H), 7.64 (d, J = 7.8 Hz, 1H), 7.42
(d,J = 8.0 Hz, 1H), 7.23 = 7.09 (m, 4H), 6.91 (d, J = 2.2 Hz, 1H), 3.94 (s, 3H).

13C NMR (125 MHz, 298 °K, CDCl;) &: 158.09, 138.23, 137.04, 134.20, 129.62, 129.54, 129.15, 127.73, 127.70,
124.44,123.16, 122.42, 120.70, 120.39, 119.63, 110.94, 106.01, 100.11, 55.50.

HRMS (ESI+, m/z, [M+H]*): calcd. for C1sH1sNOH, 274.1232; found 274.1203

Carbazole 23

MeO

D
-0

S20



conditions: 1.0 mol % SIPrAuCl/AgSbFs, 65 °C, 4 h.
R¢(SiO2, hexanes/Et,0 60:40) = 0.33
yield: 116 mg, 72%, orange solid (contains ca. 2.6 wt % EtOAc, yield corrected for this).

1H NMR (400 MHz, 298 °K, CDCls) &: 8.90 (s, 1H), 8.18 — 8.08 (m, 1H), 8.05 — 7.96 (m, 1H), 7.69 — 7.60 (m, 2H),
7.60—7.53 (m, 4H), 7.51 (s, 1H), 7.42 — 7.36 (m, 1H), 7.16 — 7.04 (m, 3H), 3.96 (s, 3H).

13C NMR (100 MHz, 298 °K, CDCl5) &: 159.36, 138.82, 136.40, 135.41, 133.78, 132.31, 130.58, 128.93, 125.77,
125.42,124.71, 124.08, 122.27, 120.97, 120.46, 120.21, 119.70, 117.09, 113.92, 111.01, 55.53.

The spectral data are in accordance with that in the literature.®

Indole 24
A\ 72
N —
H

conditions: 0.5 mol % SIPrAuCl/AgSbFe, 55 °C, 30 min
R¢(SiO2, hexanes/EtOAc 90:10) = 0.40
yield: 98 mg, 98%, yellow oil

1H NMR (400 MHz, 298 °K, CDCls) 6: 8.22 (s, 1H), 7.61 (d, J = 7.8 Hz, 1H), 7.41 (m, 3H), 7.38 (d, J = 7.9 Hz, 1H),
7.18 (m, 1H), 7.13 (m, 1H), 6.71 (d, J = 2.2, 1H).

13C NMR (100 MHz, 298 °K, CDCls) &: 136.42, 134.15, 133.95, 129.10, 126.68, 125.73, 122.29, 120.59, 120.29,
119.08, 110.75, 99.99.

The spectral data are in accordance with that the literature.®®

Indole 25

—N
A\
CO
H

conditions: 2.0 mol % SIPrAuCl/AgSbFe, 80 °C, 12 h.
R¢(SiO2, hexanes/EtOAc 50:40) = 0.40
yield: 72 mg, 74%, pale-yellow solid

1H NMR (400 MHz, 298 °K, CDCls) &: 8.98 (d, J = 2.4 Hz, 1H), 8.81 (s, 1H), 8.56 (dd, J = 4.9, 1.6 Hz, 1H), 7.95 (dt,
J=8.1,2.0 Hz, 1H), 7.67 — 7.63 (m, 1H), 7.42 (d, J = 8.2, 1H), 7.37 (dd, J = 8.0, 4.8 Hz, 1H), 7.25 — 7.20 (m, 1H),
7.17 - 7.12 (m, 1H), 6.90 (dd, J = 2.2, 0.9 Hz, 1H).

13C NMR (100 MHz, 298 °K, CDCls) 6: 148.62, 146.53, 137.39, 134.62, 132.53, 129.12, 128.70, 123.99, 123.16,
121.04,120.71, 111.27, 101.42.

The spectral data are in accordance with that in the literature.?
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Indole 26
—N

A\
O

H

conditions: 1.0 mol % SIPrAuCl/AgSbFe, 65 °C, 12 h
R¢(SiO2, hexanes/EtOAc 60:30) = 0.37
yield: 82 mg, 84%, off-white solid

1H NMR (400 MHz, 298 °K, DMSO-dg) 8: 11.79 (s, 1H), 9.25 (s, 2H), 9.08 (s, 1H), 7.57 (d, J = 7.9 Hz, 1H), 7.44 (d,
J=8.2,1H), 7.20 - 7.10 (m, 2H), 7.03 (m, 1H).

13C NMR (100 MHz, 298 °K, DMSO-ds) &: 156.78, 153.01, 137.69, 131.26, 128.37, 126.55, 122.86, 120.71,
120.04, 111.71, 101.23.

HRMS (ESI+, m/z, [M+H]*): calcd. for C12H9N3H, 196.0875; found 196.0873.

Indole 27

NN
I,N
H

N

0.25 mmol scale, 85 °C, 12 h

R¢(CH:Cl,/MeOH 90:10) = 0.40

with 70 mg, 90%, colorless oil that slowly turned into a solid

with 2.0 mol % SIPrAuCl/AgSbFs: 29 mg yield (56%)

with 2.0 mol % SIPrAu(CHsCN)SbFs: 27 mg yield (52%)

with 2.0 mol % SIPrAu(CHsCN)SbFs/ 1 equiv Cu(BF4),: 37 mg yield (71%)

'H NMR (500 MHz, 298 °K, DMSO-dg) 6: 12.05 (s, 1H), 8.18 (dd, J = 4.7, 1.5 Hz, 1H), 7.90 (dd, J = 7.8, 1.6 Hz,
1H), 7.83 (d, J = 8.0 Hz, 2H), 7.27 (d, J = 7.9 Hz, 2H), 7.04 (dd, J = 7.8, 4.7 Hz, 1H), 6.85 (d, J = 2.1 Hz, 1H), 2.34
(s, 3H).

13C NMR (125 MHz, 298 °K, DMSO-ds) &: 149.61, 142.55, 138.43, 137.51, 129.51, 128.86, 127.60, 125.30,
121.02, 115.97, 96.47, 20.86.

HRMS (ESI+, m/z, [M+H]*): calcd. for C14H12N;H, 209.1079; found 209.1077.

Indole 28

O~
N OBn

H

conditions: 0.5 mol % SIPrAuCl/AgSbFe, 55 °C, 4 h
R¢(SiO,, hexanes/Et,0:40) = 0.35
yield: 111 mg, 90%, thick oil

S22



H NMR (400 MHz, 298 °K, CDCl3) &: 8.94 (s, 1H), 7.57 (d, J = 7.7 Hz, 1H), 7.45 — 7.28 (m, 7H), 7.19 — 7.03 (m,
2H), 4.60 (s, 2H), 3.54 (s, 2H), 1.42 (s, 6H).

13C NMR (100 MHz, 298 °K, CDCls) 6: 146.82, 138.14, 135.83, 128.59, 128.40, 127.87, 127.72, 121.05, 119.99,
119.32, 110.58, 97.10, 80.06, 73.69, 36.04, 25.61.

HRMS (ESI+, m/z, [M+Na]*): calcd. for C1sH,:NONa, 302.1521; found 302.1535.

Indole 29
HoN
F N
HOIII
BnO

conditions: 0.5 mol % SIPrAuCl/AgSbFe, 55 °C, 12 h.
R¢(SiO2, hexanes/EtOAc 60:40) = 0.40
yield: 187 mg, 89%, light brown solid (based on the respective bromoaniline)

1H NMR (500 MHz, 298 °K, CD,Cl,) &: 7.41—7.19 (m, 8H), 7.14 (d, J = 11.8 Hz, 1H), 6.94 (d, J = 8.9 Hz, 1H), 6.32
(d, J = 0.8 Hz, 1H), 4.36 (s, 2H), 4.26 — 4.11 (m, 2H), 3.94 (p, J = 5.9 Hz, 1H), 3.59 (s, 2H), 3.29 (dd, J = 9.7, 3.9
Hz, 1H), 3.14 (dd, J = 9.7, 5.5 Hz, 1H), 2.39 (s, 3H), 2.23 (s, 1H).

13C NMR (125 MHz, 298 °K, CD,Cl,) &: 150.92 (d, J = 233.7 Hz), 142.50 (d, J = 4.1 Hz), 138.47 (d, J = 2.7 Hz),
132.14 (d, J = 11.2 Hz), 130.56, 129.81 (d, J = 2.0 Hz), 129.67, 128.88, 128.32, 128.26, 125.22 (d, J = 1.4 Hz),
106.72 (d, J = 4.0 Hz), 101.89 (d, J = 1.5 Hz), 97.85 (d, J = 24.7 Hz), 73.79, 71.93, 70.08, 47.21, 21.53.

F NMR (470 MHz, 298 °K, CD,Cl,) §: -137.17.

HRMS (ESI+, m/z, [M+H]*): calcd. for CasHasFN,O,H, 405.1978; found 405.2012.
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Indole 30

HoN

Holn

BnO

conditions: 0.5 mol % SIPrAuCl/AgSbFe, 55 °C, 12 h
R¢(SiO2, hexanes/CH,Cl, 80:20) = 0.20
yield: 154 mg, 78%, light brown oil

14 NMR (500 MHz, 298 °K, CD,Cl,) 8: 7.51 (dd, J = 3.0, 1.3 Hz, 1H), 7.42 (dd, J = 5.0, 3.0 Hz, 1H), 7.39 — 7.26 (m,
7H), 7.12 (d, J = 11.9 Hz, 1H), 6.93 (d, J = 8.8 Hz, 1H), 6.40 (s, 1H), 4.46 (s, 2H), 4.26 — 4.20 (m, 2H), 4.09 (dd, J
= 6.6, 3.6 Hz, 1H), 3.65 — 3.55 (m, 2H), 3.43 (dd, J = 9.7, 4.1 Hz, 1H), 3.30 (dd, J = 9.7, 5.6 Hz, 1H), 2.33 (s, 1H).

13C NMR (125 MHz, 298 °K, CD,Cl,) 6: 151.05 (d, J = 234.1 Hz), 138.45, 137.20 (d, J = 4.1 Hz), 133.79, 132.05
(d, ) = 11.1 Hz), 129.87 (d, J = 15.2 Hz), 129.21, 128.95, 128.37, 128.33, 126.44, 124.99, 123.99, 106.67 (d, J =
3.8 Hz), 101.84, 97.66 (d, J = 24.5 Hz), 73.94, 72.09, 70.25, 47.46.°F-NMR (470 MHz, 298 K, CD,Cl,) &: -136.87.

HRMS (ESI+, m/z, [M+H]*): calcd. for C»;H210:N,FH, 397.1386; found 397.1437

Compound 33

Br H OH
N\)\/OBn

O,N
F

1H NMR (400 MHz, 298 °K, CDCl3) &: 8.27 (d, J = 7.8 Hz, 1H), 7.35 (m, J = 6.5 Hz, 5H), 6.37 (d, J = 13.7 Hz, 1H),
5.69 (bs, 1H), 4.59 (s, 2H), 4.13 — 4.04 (m, 1H), 3.64 (dd, J = 9.5, 4.2 Hz, 1H), 3.56 (dd, J = 9.5, 4.2 Hz, 1H), 3.39
(dd, J = 13.0, 4.4 Hz, 1H), 3.30 (dd, J = 13.0, 4.4 Hz, 1H), 2.49 (bs, 1H).

13C NMR (100 MHz, 298 °K, CDCls) &: 157.77 (d, J = 263.1 Hz), 151.20 (d, 12.1 Hz), 137.30, 130.47 (d, J = 1.5
Hz), 128.76, 128.35, 128.15, 126.67 (d, J = 7.3 Hz), 102.96 (d, J = 2.0 Hz), 98.15 (d, J = 27.1 Hz), 73.95, 71.87,
68.51, 46.65.

F NMR (376 MHz, 298 °K, CDCl3) &: -113.26.

The spectral data are in accordance with that in the literature.?

Compound 35

OBn
H,N FZ

F H/\/\OBn
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H NMR (400 MHz, 298 °K, CDCl3) &: 7.39—7.29 (m, 10H), 6.75 (d, J = 9.6 Hz, 1H), 6.35 (d, J = 13.1 Hz, 1H), 4.63
(s, 2H), 4.55 (s, 2H), 3.98 —3.91 (m, 1H), 3.57 — 3.44 (m, 3H), 3.41 (s, 2H), 3.21 —3.14 (m, 2H), 3.08 — 3.02 (m,
2H), 1.34 (s, 6H).

13C NMR (100 MHz, 298 °K, CDCls) &: 153.12 (d, J = 240.3 Hz), 143.62 (d, J = 9.8 Hz), 138.56, 137.85, 128.52,
128.40, 127.89,127.80 (d, J = 3.4 Hz), 127.52 (d, J = 6.6 Hz), 124.18 (d, J = 14.4 Hz), 120.89 (d, J = 5.0 Hz), 104.79
(d, J = 3.2 Hz), 101.17 (d, J = 1.8 Hz), 98.79 (d, J = 24.4 Hz), 78.67, 76.52 (d, J = 1.6 Hz), 73.53, 73.40, 72.28,
69.18, 47.07, 33.36, 26.33.

HRMS (ESI+, m/z, [M+Na]*): calcd. for C9H33FN,O3Na, 499.2373; found 499.2373.

19F NMR (376 MHz, 298 °K, CDCl5) 6: -129.90.

Compound 36

HoN OBn
JOSS'S
. N
HOInf

BnO

IH NMR (500 MHz, 298 °K, CDsCN) &: 7.46 — 7.21 (m, 11H), 7.11 (d, J = 12.6 Hz, 1H), 6.80 (d, J = 9.0 Hz, 1H),
6.14 (s, 1H), 4.56 (s, 2H), 4.44 (s, 2H), 4.31 (dd, J = 15.1, 3.5 Hz, 1H), 4.22 — 4.07 (m, 2H), 3.77 (s, 2H), 3.63 (s,
2H), 3.49 (d, J = 5.0 Hz, 2H), 3.16 (d, J = 5.0 Hz, 1H), 1.42 (s, 3H), 1.41 (s, 3H).

13C NMR (500 MHz, 298 °K, CDsCN) &: 150.76 (d, J = 230.5 Hz), 147.13 (d, J = 4.1 Hz), 139.64, 139.59, 132.81
(d, J = 11.2 Hz), 130.21 (d, J = 15.2 Hz), 129.33, 129.24, 128.70, 128.68, 128.55, 128.45, 124.95, 106.24 (d, J =
4.1 Hz), 100.71, 98.44 (d, J = 24.9 Hz), 79.32, 73.95, 73.75, 73.37, 70.94, 49.41, 38.24, 27.18, 26.98.

1F NMR (470 MHz, 298 °K, CDsCN) &: -141.50.
The spectral data are in accordance with that in the literature (only *H NMR data provided therein).?

HRMS (ESI+, m/z, [M+Na]*): calcd. for Ca9H33FN,O3Na, 499.2373; found 499.2376.

Compound 37

F

A(O I

'H NMR (500 MHz, 298 °K, CDsCN) 6: 7.11—7.06 (m, 2H), 7.03 (d, J = 8.9 Hz, 1H), 1.98 (q, J = 4.5 Hz, 2H), 1.50
—1.44 (m, 2H).

13C NMR (125 MHz, 298 °K, CDsCN) &: 176.37, 143.81, 143.70, 131.83 (t, J = 256.0 Hz), 126.34, 112.30, 109.50.

19F NMR (470 MHz, 298 °K, CDsCN) 6: -49.79.

HRMS not submitted due to the especially irritating nature of this compound.
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Compound 38

m_é\
F N OBn
Ho:..f

BnO

IH NMR (400 MHz, 298 °K, DMSO-ds) 5: 8.30 (s, 1H), 7.52 (d, J = 1.8 Hz, 1H), 7.43 — 7.38 (m, 2H), 7.38 — 7.03
(m, 10H), 6.25 (s, 1H), 5.13 (d, J = 5.5 Hz, 1H), 4.53 (s, 2H), 4.43 (s, 2H), 4.38 (dd, J = 15.2, 3.0 Hz, 1H), 4.10 (dd,
J=15.2, 8.6 Hz, 1H), 4.03 = 3.96 (m, 1H), 3.63 (d, J = 9.2 Hz, 1H), 3.55 (d, J = 9.3 Hz, 1H), 3.51 — 3.39 (m, 2H),
1.47 (q,J = 3.9 Hz, 2H), 1.40 (d, J = 3.5 Hz, 6H), 1.13 (g, J = 3.9 Hz, 2H).

F NMR (376 MHz, 298 °K, DMSO-ds) 6: -44.03,-126.70 (dd, J = 11.9, 7.8 Hz).

HRMS (ESI+, m/z, [M+Na]*): calcd. for CsoH3sF3sN2OsNa, 723.2658; found 723.2667.

Compound 1: tezacaftor

R O 0}

&%

(o] HN
JORR
F N OH
HO:..§

HO

1H NMR (500 MHz, 298 °K, CDsCN) &: 7.66 (d, J = 7.7 Hz, 1H), 7.40 (d, J = 1.8 Hz, 1H), 7.36 (dd, J = 8.3, 1.8 Hz,
1H), 7.30 (s, 1H), 7.23 (d, J = 8.3 Hz, 1H), 7.17 (d, J = 12.0 Hz, 1H), 6.31 (s, 1H), 4.31 — 4.25 (m, 2H), 4.08 (dt, J =
7.1, 5.2 Hz, 1H), 3.86 (d, J = 11.4 Hz, 1H), 3.59 — 3.47 (m, 3H), 3.23 (bs, 1H), 1.58 — 1.52 (m, 2H), 1.41 (s, 3H),
1.30 (s, 3H), 1.16 — 1.12 (m, 2H).

13C NMR (125 MHz, 298 °K, CDsCN) &: 171.87, 151.79 (d, J = 235.9 Hz), 147.51 (d, J = 3.6 Hz), 143.77, 143.16,
135.40 (d, J = 11.6 Hz), 131.72 (t, J = 252.6 Hz), 127.11, 123.46, 118.67 (d, J = 14.2 Hz), 115.37 (d, J = 2.2 Hz),
112.78, 110.08, 101.40, 97.28, 97.08, 70.38, 69.85, 63.93, 47.87, 38.67, 30.57, 26.47, 24.91, 15.84.

1F NMR (470 MHz, 298 °K, CDsCN) &: -50.96, - 135.10.
HRMS (ESI+, m/z, [M+Na]*): calcd. for Ca6H27F3N,0¢Na, 543.1719; found 543.1718.

Spectra data matches that in the literature (only *H NMR provided).®
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ICP MS

The residual metal content was determined by ICP-MS and the respective analysis was carried out in the Nano

and Pico Characterization Laboratory in CNSI at UCLA. Inductively coupled plasma mass spectrometry (ICP-MS,

NexION 2000, PerkinElmer) analysis was performed to detect Palladium and Gold in the powder samples. All

samples were used as received without further purification or modification. Each sample transferred to clean

Teflon vessel for acid digestion. Digestion was carried out with a mixture of concentrated HNOs (65-70%, Trace

Metal Grade, Fisher Scientific) and HCI (35-38%, Trace Metal Grade, Fisher Scientific) in a ratio of 1:3 with a

supplement of H,0, (30%, Certified ACS, Fisher Scientific) at 200 °C for 50 min in a microwave digestion system

(Titan MPS, PerkinElmer). Once the sample was cooled to rt, it subsequently diluted to make a final volume of

50 mL by adding filtered DI water for analysis. The calibration curve was established using a standard solution

while the dwell time was 50 ms with thirty sweeps and three replicates with background correction.

Table S5: results for ICP-MS analyses

sample name compound Au [ppm] Pd [ppm] comment

NFL-410 1 (tezacaftor) not detected 0.335 1 0.006 tezacaftor from surfactant
process

NFL-361-B Indole 36 not applicable 16810+ 131 from patent process, one
crystallization after
filtration of the reaction
mixture through short silica
plug.

NFL-361 Indole 36 18.678 £ 0.057 0.444 £ 0.000 from surfactant process
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Silver-free variant

When the AuCl-type complex is activated with AgSbFe in situ, thermally labile AgCl forms which decomposes
to black Ag° over the course of the reaction, as evident from Figure S4 taken during the reaction towards 25,
carried out at 80 °C.

with
silver

Figure S4: Reaction towards 25 with SIPrAuCl/AgSbFs (left) and SIPrAu(CHsCN)SbFe (right).
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Calculation of the cEF

Classical process

To compare the surfactant process with the conventional one, the complete E Factor (cEF) was used according
to its definition by Roschangar et al.:®

EF Y. solvents + Y, water + ), reactants/reagents + Y, others — m(product)
C =

m(product)

As for the classical process, the procedures as disclosed in the patent?? were used. As yields are not provided
for every stage therein, another patent® including a step-wise approach was used as the source of the
respective information. Solvent amounts given in “volumes” were considered as respective to the
reactant/product. If absolute masses were not given, the calculations were exemplarily made for 1 mol.
Moreover, the patented procedure involves the synthesis of the tosylate salt of S2, presumably to enable a
better handling of the compound. As this was not deemed necessary for our case, this extra step was omitted
for the calculation of the cEF value.

STEP 1
Epoxide opening and nitro group reduction

Yield of 60% assumed for epoxide opening,® 90% for the nitro group reduction.

Compound Mass [g]
starting material 31 233
molecular sieves (4A) 117
Zn(ClO4),-6H,0 59.4
toluene (10 vol) 2020
epoxide 32 328
ethyl acetate (10 vol) 2101
ammonium chloride 186
water for NH4Cl solution 745
sodium bicarbonate 23.3
water for NaHCOs solution 909
isopropyl acetate (10 vol) 2020
platinum-on-carbon (5%, 1.5 mol %) | 58.4
Celite 117
dichloromethane (12 vol) 3660
total 11013.7
product 198
step 1 cEF 54.62 kg/kg
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STEP 2

Sonogashira coupling and cyclization to the indole

Yield of 27 — 38%, average of 32.5% assumed for both steps.

Compound Mass [g]
starting material $2 368
Pd(OAc); 2.24
1,4-bis(diphenylphosphino)butane 6.4
Cul 2.85
alkyne 34 206.8
acetonitrile (5.5 vol)* 1590
Celite (0.5 wt. equiv assumed) 184
potassium carbonate 414
Pd(CHsCN),Cl, 25.9
Cul 19
Celite (0.5 wt. equiv assumed) 184
ethyl acetate (7.5 vol) 2489
ammonium chloride 368
water for NH4Cl solution 1472
sodium chloride 92
water for NaCl solution 828
silica 662
TMT-modified silica 36.8
dichloromethane 978
heptane (wash) 503
heptane (cryst) 755
ethyl acetate 332
total 12675
product 154.7
step 2 cEF 80.93 kg/kg
STEP 3

Amide formation

Yield not provided, assumed as 95%.

Masses used from patented procedure.®

Compound Mass [g]
starting material 36 0.8

acyl chloride 37 0.524
triethylamine 0.508
dichloromethane 4.3
sodium hydroxide 0.28
water for NaOH solution 2.52
total 8.93
product 0.99
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step 3 cEF

8.02 kg/kg

Surfactant process

When crude products were used without further purification, the yield of the individual products was

determined via quantitative *H NMR using 1,3,5-trimethoxybenzene as an internal standard.

STEP 1
Epoxide Opening

Compound Mass [g]
starting material 31 5
epoxide 32 7.04
Zn(CIO4)26 H,O 2.39
ethyl acetate 22.5
hexanes 32.6
silica 10
total 79.53
product 5.3
step 1 cEF 14.01 kg/kg
STEP 2

Sonogashira coupling and nitro group reduction

Compound Mass [g]
starting material 33 2.67
alkyne 34 1.51
Pd(PhsP)4 0.038
copper iodide 0.013
acetonitrile 0.79
triethylamine 1.86
2 wt % TPGS-750-M in H,0 12.4
carbonyl iron powder (CIP) 1.84
ammonium chloride 1.08
12M dydrochloric acid 0.8
ethyl acetate (cosolvent) 1.35
ethyl acetate (extraction) 4.5
Celite 3
ethyl acetate (rinse) 9
sodium bicarbonate 1
water for NaHCO3 solution 19
silica 6
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ethyl acetate (rinse) 4.5
total 71.35
product (85 % yield) 2.71
step 2 cEF 25.32 kg/kg
STEP3
Cyclization to the indole
Compound Mass [g]
starting material 35 1.42
2 wt % TPGS-750-M in H,0 5.4
SIPrAu(CHsCN)SbFs 0.013
tetrahydrofurane 0.53
ethyl acetate (extraction) 4.5
ethyl acetate (crystallization) 1.35
heptane 3.08
total 16.29
step 3 cEF 12.24 kg/kg
STEP 4
Amide formation
Compound Mass [g]
starting material 36 1.1
acyl chloride 37 0.778
N,N-diisopropylethylamine 0.895
2 wt % TPGS-750-M in H,0O 3.3
toluene 0.783
ethyl acetate 2.7
silica 1
ethyl acetate (rinse) 0.9
sodium hydroxide 0.5
water for NaOH solution 4.5
total 16.84
product (91 % yield) 1.30
cEF Step 4 11.96
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Theoretical calculations

Computational details: The TURBOMOLE V7.5.1%* suite of programs was used for geometry optimizations and
frequency calculations.

Initial conformational searching for stable minimum structures was carried out by use of CREST? at the GFN2-
xTB2® (ALPB?’[solvent]) level of theory. The CENSO? workflow was applied for re-ranking of the obtained
conformer ensemble. For the transition state structures, no conformer dependence could be observed by
CREST. Subsequent geometry optimization of the lowest-energy conformer was conducted at the DFT
composite method r’SCAN-3c**(D-COSMORS*[solvent]) level based on the r’SCAN meta-GGA density
functional®! with a modified def2-TZVP32 basis set and corrections for dispersion® and basis set superposition
error®*, The density-fitting RI-J approach®=’ was applied throughout to accelerate the single-point
calculations. The convergence thresholds for all single-point SCF calculations with TURBOMOLE 7.5.1 were set
to 107 En. For calculations at the r’SCAN-3c level, the m4 numerical grid was applied and the setting for the
number of radial grid points was set to 10.

Vibrational frequency analysis was used to identify the nature of located stationary points and to provide
thermal and free-energy corrections Gmgrrro according to the modified ideal gas-rigid rotor-harmonic oscillator
model.3® Structures were characterized as true minima (with no relevant imaginary frequency).

Electronic energies for the lowest-energy conformers were calculated at the wB97M-V3°/def2-QZVP3? hybrid
DFT level. Effective core potentials belonging to the def2 family®? of basis sets were used throughout for the
gold center. The final free energies in solvent solution used in the discussion (in kcal mol™) were obtained from
the composite scheme of the hybrid DFT electronic single-point energies and COSMO-RS (BP86/def-TZVP)
solvation free energies (default Gso using the BP_TZVP_C30_1601.ctd parameter file)***! together with the
thermal and free-energy GmrrHo contributions at the r’'SCAN-3c level of theory (vide supra).

By multiplication with the conversion factor 627.50947428 kcal mol™E4, the relative Gibbs free energies given
in the manuscript can be obtained from Table S6.
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Table S6: the wB97M-V/def2-QZVP // r?’SCAN-3¢c (DCOSMO-RS [Solvent]) single-point electronic energies,
the COSMO-RS(Solvent) solvation free energy corrections (Gson), the Gmrrro contributions calculated at the
r’SCAN-3c level of theory and total free energies at 328 K.

Species Eelectronic Gsolv GmRRHO Gtotal (328 K)
Ey Ey Ey Ey
[LAuS]*in hexane -1891.547224 -0.073185 0.714378 -1890.906030
TS[LAuUS]*in hexane -1891.522857 -0.073964 0.713602 -1890.883220
[LAUS]* in water -1891.544626 -0.048791 0.713173 -1890.880244
TS[LAuUS]* in water -1891.523247 -0.048250 0.714317 -1890.857180
[LAu]* in hexane -1296.644771 -0.069387 0.521932 -1296.192225
S in hexane -594.810075 -0.013557 0.163361 -594.660271
H20 in hexane -76.433555 0.002222 0.001529 -76.429804
[LAuUH20]* in hexane -1373.134050 -0.074963 0.544115 -1372.664898
[LAu]*in water -1296.644662 -0.049406 0.521960 -1296.172108
S in water -594.809731 -0.006523 0.163485 -594.652768
H-20 in water -76.433448 -0.005628 0.001256 -76.437820
[LAuUH20]* in water -1373.132915 -0.063635 0.544593 -1372.651956
[LAUS]* (H,0) TS of [LAUSI (H,0)
S, Ij? ~
B0 n® =g SoN
TS of [LAuS]* (Hexane)
L9
ARk
‘F,;;,M_; R
e G
2 A»‘

Figure S5: Optimized calculated structures at the r’SCAN-3c (D-COSMORS[Solvent]) level of theory from

Table S6.
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Catalytic cycle

: ®
H
NH,
+H*

[Au]
N T
H initial pi-complex

3-Au-indol NH,

“H*
[Aul

O ,1] transition state
4

Figure S6: The catalytic cycle is assumed to be as discussed in previous literature.*?
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DFT Structures

Table S2: The r’SSCAN-3c¢ (D-COSMORS[CH.CI.])-optimized cartesian coordinates (in Angstrém). For each

structure, the structure labelling and number of atoms are followed by atom name and atomic coordinates
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.1815509
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H -1.0225231 -5.1017915 0.1127058 H -4.3757608 -0.3880073 1.6661520
H -3.2522158 -6.1418689 0.4002894 Au 0.3010004 -0.0715998 0.1062041
H -5.2858306 -4.7198390 0.5075642 c 3.5149536 -0.8342591 3.7704340
H -5.0809689 -2.2520704 0.3323697 C 4.8932911 -0.8436391 3.5628705
H -2.8582134 -1.2095125 0.0388438 C 5.4207031 -0.7253018 2.2783308
c 2.8103572 1.5133583 -1.1449768 c 4.5645161 -0.5868285 1.1904389
c 2.9915138 1.7432412 1.3018154 c 3.1666033 -0.5420575 1.4037167
C 4.2632089 1.1741565 1.2366566 C 2.6509555 -0.6811880 2.6931073
c 2.3713061 2.1231101 2.6334812 C 2.3767987 -0.2337495 0.2316073
H 4.8356815 1.0270863 2.1475786 N 4.9982703 -0.4303545 -0.1433772
c 4.8009862 0.7740719 0.0190832 c 2.7973414 0.0751454 -0.9336660
H 5.7869093 0.3190888 -0.0113541 C 2.8620505 0.3494259 -2.3156199
C 4.0859570 0.9460983 -1.1580829 C 3.6277394 1.4329127 -2.7889987
H 4.5215481 0.6261242 -2.1006466 c 3.6732979 1.7023411 -4.1468306
c 2.0589454 1.7157771 -2.4478858 c 2.9435016 0.9181010 -5.0407477
H 1.0713039 2.1345235 -2.2217894 C 2.1701440 -0.1458751 -4.5777676
C 2.7940580 2.7205388 -3.3472736 C 2.1338387 -0.4444603 -3.2257397
c 1.8308505 0.3897883 -3.1837127 H 3.1155209 -0.9297510 4.7754242
H 2.7796802 -0.0824824 -3.4588923 H 5.5680654 -0.95540064 4.4065272
H 1.2780061 -0.3153535 -2.5523661 H 6.4959460 -0.7597134 2.1227845
H 1.2538332 0.5601447 -4.0989143 H 1.5752477 -0.6354629 2.8457473
H 3.7714734 2.3301403 -3.6511305 H 4.8574785 -1.2649602 -0.7051780
H 2.2098064 2.9141799 -4.2532304 H 4.1809967 2.0392176 -2.0793122
H 2.9554480 3.6720250 -2.8297525 H 4.2716420 2.5311976 -4.5131585
c 3.3627926 2.8084022 3.5792198 H 2.9778998 1.1382206 -6.1038465
H 1.5585125 2.8331741 2.4416434 H 1.5986834 -0.7496045 -5.2755076
c 1.7492647 0.8861877 3.2992571 H 1.5320333 -1.2680270 -2.8526621
H 3.8470846 3.6633610 3.0962524 c -2.2117936 -1.4256307 -2.7009577
H 2.8358574 3.1686228 4.4688278 C -1.8281323 0.9898099 -2.9912522
H 4.1429134 2.1184488 3.9169850 C -1.5021667 0.7493276 -4.3270697
H 1.0210676 0.4041249 2.6361664 c -1.7430267 2.3974599 -2.4329179
H 2.5256828 0.1503490 3.5356565 H -1.2160866 1.5794403 -4.9667331
H 1.2408728 1.1667050 4.2285537 C -1.5365098 -0.5361573 -4.8504072
c -3.2747740 1.7371446 -1.1169365 H -1.2923445 -0.7008181 -5.8965989
c -3.1090219 1.4503370 1.3242296 c -1.8790943 -1.6134877 -4.0437203
c -4.5642207 1.2059934 -1.0672962 H -1.8891901 -2.6151396 -4.4644970
c -2.6409126 2.1076574 -2.4438902 C -2.5345117 -2.6219510 -1.8252878
H -5.1356384 1.0913966 -1.9836193 H -2.8822238 -2.2555094 -0.8522950
c -5.1263856 0.8137939 0.1419821 c -3.6495982 -3.4934402 -2.4188147
H -6.1334792 0.4062303 0.1617024 c -1.2639562 -3.4472818 -1.5681943
c -4.4066358 0.9324999 1.3232505 H -1.4817348 -4.2888621 -0.9017480
H -4.8561606 0.6102371 2.2585048 H -0.8649855 -3.8506773 -2.5058080
c -2.3377268 1.5432464 2.6271306 H -0.4860530 -2.8303253 -1.1022079
H -1.7732031 2.7465379 -2.2426817 H -3.9177455 -4.2901476 -1.7168966
C -2.1265396 0.8410284 -3.1464586 H -4.5474008 -2.9030479 -2.6299752
C -3.5888147 2.8926937 -3.3567500 H -3.3332418 -3.9698571 -3.3526913
H -2.9583930 0.1648281 -3.3749108 C -2.5643596 3.3983997 -3.2571616
H -1.6232130 1.1006613 -4.0842498 H -2.1525960 2.3890309 -1.4155884
H -1.4150543 0.2992377 -2.5107385 C -0.2739506 2.8385240 -2.3328363
H -4.4282408 2.2764180 -3.6947988 H -2.5586232 4.3794922 -2.7703678
H -3.9932586 3.7726263 -2.8460669 H -2.1497220 3.5270099 -4.2624985
H -3.0485671 3.2296193 -4.2473896 H -3.6041891 3.0709514 -3.3609039
H -1.3479924 1.9666608 2.4199445 H -0.2030412 3.8447569 -1.9052231
c -3.0410597 2.4725652 3.6261848 H 0.2979177 2.1507863 -1.6976517
C -2.1198595 0.1495523 3.2332852 H 0.1979083 2.8519603 -3.3221967
H -3.1979619 3.4682785 3.1984106 C -1.5829446 -0.8938883 3.3472636
H -4.0173731 2.0705255 3.9175916 C -1.3068247 1.5434191 3.1157806
H -2.4353662 2.5774532 4.5325047 C -0.9518812 -0.8202533 4.5904646
H -1.5173499 0.2229042 4.1448771 C -2.0153731 -2.2387473 2.7941377
H -3.0739753 -0.3223031 3.4918492 H -0.8012767 -1.7264828 5.1704854
H -1.5977169 -0.5069888 2.5265069 c -0.5065982 0.3954770 5.0937396
H 1.7160956 -2.3065880 2.0327920 H -0.0185855 0.4327591 6.0638531

c -0.6795300 1.5634676 4.3626575
TS[LAuS]*_hexane.xyz H -0.3184752 2.5050966 4.7666395
94 c -1.4595860 2.8283854 2.3238026

H -2.5893608 -2.0651048 1.8762372
c -3.9618408 0.2845528 -0.4026897 C -0.7854870 -3.0764950 2.4111106
c -3.8328262 0.3999410 1.1319969 c -2.9207429 -3.0013555 3.7708580
N -2.5542917 0.1033363 -0.8321626 H -1.0931256 -4.0342199 1.9774738
C -1.7094491 0.0910163 0.1972612 H -0.1648744 -2.5483359 1.6765690
N -2.3744301 0.2487498 1.3407448 H -0.1654331 -3.2842505 3.2902848
C -2.1857333 -0.1136039 -2.1998395 H -3.2895372 -3.9197661 3.3018431
c -1.7482785 0.3019929 2.6293082 H -2.3799103 -3.2890268 4.6784095
H -4.3808368 1.1862704 -0.8630789 H -3.7829187 -2.3960533 4.0700245
H -4.5648229 -0.5753276 -0.7155320 H -2.0287340 2.6065436 1.4132422
H -4.1687931 1.3708881 1.5134565 C -2.2379153 3.8917747 3.1118425
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C -0.0874322 3
H -2.4041748 4
H -3.2114630 3
H -1.6856795 4
H -0.2068260 4
H 0.5296657 3
H 0.4539314 2
H 5.9657740 -0
TS[LAuS]*_h2o0.xyz
94
-3.9723674 0
-3.8729794 0
-2.5721398 0
-1.7347135 0
-2.4078211 0
-2.1547846 -0
-1.7824964 0
-4.2909254 1
-4.6432072 -0
-4.2926336 1
-4.3540629 -0
u 0.2718818 -0
.5449357 -0
.9199982 -0
.4265888 -0
.5529949 -0
.1604453 -0
.6643351 -0
.3483772 -0
.9593291 -0

.3203349 1
.3068859 1

.1619811 -0
.6089427 -0
.4977144 -0
.5911024 -0
.7860313 -1

.7362825 0
.7769641 -1
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-1.7578826 -1
-1.7558582 -2
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-3.0602955 -2
-3.6112491 -3
-1.3418031 -3
-1.6167534 -4
-0.8308332 -3
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-3.9410573 -4

-2.0122064
-0.1619045
-2.4626863
-2.0959797
-3.5176766
-0.1061499
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.2090090
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-3.1802468 -3.
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.4014190
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.3607883
.7766133
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.2121841
.2592001
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.1381452
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.3527023
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.1121720
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.2516832
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.0678651
.4657158
.5073336
.5333306
.5087480
.4252422
.4218893
.2384824
.5043024
.7464809 -0.
.7838794 0.
.2108656
.3337544
.7518697 0.
.2142076 -0.
.2339374 -0.
.4498276
.5316585
.5909389
.3538163
.3921981
.7391351 1.
.7220019 2.
.4300383
.5983146

0639191
0564634

3235630
8200801
9644805

9911703
2214122

8459754

0908385
9105265
4662184

8352035
8641550
4879333
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c 4.3726327 1
c 2.3667713 2
H 4.8908255 2.
c 5.0127884 0
H 6.0267927 0
c 4.3640218 -1.
H 4.8757282 -2.
c 2.3515269 -2
H 1.4146366 2.
c 2.0420801 3
c 3.1834299 3
H 1.4300217 2
H 2.9604063 3.
H 1.4899294 4
H 4.1199237 3
H 3.4282887 3
H 2.6099352 4.
H 1.3892319 -2
c 3.1509780 -3.
c 2.0543746 -3
H 2.5757968 -4
H 3.3746358 -3.
H 4.0983450 -3
H 2.9832425 -3
H 1.4576351 -2
H 1.4962738 -4.
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c 3.9018120 1
c 4.6446309 0
c 4.0131011 -0
c 2.6126760 -0
c 1.8530606 0
c 2.5188222 1
c 0.4425221 0
N 1.9880665 -2
c -0.7732510 0
c -2.1883651 0.
c -2.9329219 1
c -4.3202901 1
C -4.9896835 0
C -4.2600753 -1
c -2.8722092 -1
H 4.3999505 2
H 1.9200078 2
H -2.4102948 2
H -4.8839086 2
H -6.0753561 0.
H -4.7766854 -2.
H -2.3031522 -2.
H 1.0434518 -2
H 2.5517381 -2.
H 5.7304292 0.
H 4.5989911 -1
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.3086344
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.1481484
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.9808614
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.0718540
.0802275
.3905588
.3856940
.9143620
.0343312
.0549137
.3823895
.8998905
.3685228
.3818565
.1376732
.1364926
.0871730
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.5891091
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.3230834
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-2.3685244
-1.3971743
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-3.1128940
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-2.5930893
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-4.1056799
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.2910696
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.1976901
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.7606102
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.6349580
.0706548
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.0123576
.2889148
.7356442
.0816929
.9489560
.1585257
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.6381854
.0761045
.8295643
.8779728
.2502063
.6464441
.8439493
.0584886
.5092590
.2523670
.0706495
.9489616
.7356311
.0816881
.0123572
.2888888
.6641269
.4943838
.0453513
.2752465
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.9905759
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1985909
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0682822
3744797
.3690257
8912977
0237130
0408043
3807716
9029871
.3814850
.4108545
1023297
1842110
1386559
.3996037
.6200250
4929539
0362272
5636245
0926480
.3977696
1655846
5494452
0277153
4896980
5973215
.3799056
.1201716
.0664359
.0796310
.3732747
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.9110825
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0201185
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.1974051
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.4334575
.9327295
.9352898
.3145055
.3953137
.3185171
.3939094
.2858027
.6538359
.7532790
.2605859
.0421033
.1010524
.0308601
.4124477
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.0707075
.8345844
.3137736
.5273279
.7434043
.2856982
.7098936
.9231852
.1583020
.0592279
.3952149
.2613708
.5021425
.0295571
.0522647
.7690566
.9504866
.2837663
.9543752
.5997818
.7585691
.6559083
.2675784
.0470594
.1101989
.0243861
.4044473
.1671802
.0673340
.8283260
.5037376
.2562839
.0380836
.7607176
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.5702859
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Figure S47: 'H NMR spectrum of 22.
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Figure $S100: ESI(+)-HRMS spectrum of S1 (bottom) together with the calculated pattern (top)
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Figure S101: ESI(+)-HRMS spectrum of S2 (bottom) together with the calculated pattern (top).
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Figure $102: ESI(+)-HRMS spectrum of $3 (bottom) together with the calculated pattern (top).
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Figure $106: ESI(+)-HRMS spectrum of $7 (bottom) together with the calculated pattern (top).
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Figure $107: ESI(+)-HRMS spectrum of 18 (bottom) together with the calculated pattern (top).
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Figure $108: ESI(+)-HRMS spectrum of 21 (bottom) together with the calculated pattern (top).
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Figure $109: ESI(+)-HRMS spectrum of 22 (bottom) together with the calculated pattern (top).
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Figure $110: ESI(+)-HRMS spectrum of 26 (bottom) together with the calculated pattern (top).
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Figure S111: ESI(+)-HRMS spectrum of 27 (bottom) together with the calculated pattern (top).
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Figure S112: ESI(+)-HRMS spectrum of 28 (bottom) together with the calculated pattern (top).
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Figure S113: ESI(+)-HRMS spectrum of 29 (bottom) together with the calculated pattern (top).
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Figure S114: ESI(+)-HRMS spectrum of 30 (bottom) together with the calculated pattern (top).
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Figure $S116: ESI(+)-HRMS spectrum of 36 (bottom) together with the calculated pattern (top).
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Figure S115: ESI(+)-HRMS spectrum of 35 (bottom) together with the calculated pattern (top).
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Figure S117: ESI(+)-HRMS spectrum of 38 (bottom) together with the calculated pattern (top).
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Figure S118: ESI(+)-HRMS spectrum of tezacaftor 1 (bottom) together with the calculated pattern (top).
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