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General information for organic synthesis

Solvents and reagents: Commercially available starting materials were used without further purification.
Bis(triphenylphosphine)palladium(Il) dichloride, copper(l) iodide, 2-bromopyridine, 1,7-octadiyne, n-
butyllithium solution (1.6 M in hexanes), P, P-dichlorophenylphosphine, tetrahydrothiophene, and sodium
hydride (60 % dispersion in mineral oil) were purchased from Sigma-Aldrich. Gold(III) chloride hydrate,
bis(cyclopentadienyl)zirconium(IV) dichloride, and [3,4,5-tris(acetyloxy)-6-sulfanyloxan-2-yl] methyl
acetate were purchased from Alfa Aesar. Solvents were obtained from Sigma-Aldrich and Carlos Erba.
Unless noticed, reagent grade was used for reactions and column chromatography and analytical grade was
used for recrystallizations. When specified, anhydrous solvents were required; tetrahydrofuran (THF) was
distilled over sodium/benzophenone under argon or dried by passage through an activated alumina
column under argon. All reactions were performed in standard glassware. Thin Layer Chromatography
(TLC) was used to monitor reactions (vide infra). Crude mixtures were purified either by recrystallization or
by flash column chromatography. Monitoring and primary characterization of products were achieved by
Thin Layer Chromatography on plastic sheets coated with silica gel 60 F254 purchased from E. Merck.
Eluted TLC's were revealed under UV (325 nm and 254 nm) and with detection reagents. Analytical TLC
was carried out on pre-coated Sil G-25 UV2ss plates from Macherey Nagel. Flash chromatography was
performed using silica gel G60 (230-400 mesh) from Macherey Nagel.

Chromatography: Generally, column chromatography was performed using silica gel 60 (230-400 mesh,
0.040-0.063 mm) or Aluminum oxide activated, basic, Brockmann Grade I (60 mesh, 58 A) purchased from
E. Merck. Analytical TLC was carried out on pre-coated Silica gel 60 F2s¢ aluminum plates from Merck.
Nuclear Magnetic Resonance (NMR): The Nuclear Magnetic Resonance (NMR) spectra were registered
either with a Bruker avance 400 apparatus (‘H NMR 400 MHz, 3C NMR 100 MHz, F NMR 375 MHz, 3'P
NMR 81 MHz) or with a Bruker avance 300 apparatus ("H NMR 300 MHz, *C NMR 75 MHz, “F NMR 281
MHz, 3P NMR 60 MHz) at ECPM. All chemical shifts () are quoted in parts per million (ppm). The chemical
shifts are referred to the used partial deuterated NMR solvent (for CDCls: 'H NMR, 7.26 ppm and *C NMR,
77.36 ppm; for DMSO 'H NMR, 2.54 ppm and *C NMR, 40.45 ppm). The coupling constants (J) is given in
Hertz (Hz). Resonance patterns are reported with the following notations: br (broad), s (singlet), d (doublet),
t (triplet), q (quartet), m (multiplet), dd (doublet of doublets). In addition, the following acronyms will be
used: C=O carbonyl group; Cq: quaternary carbon; CHz: secondary carbon; CHs: methyl group; ArH:
aromatic proton; PhenylH: aromatic proton of the phenyl moiety; PyH: aromatic proton of the pyridine
moiety.

Elemental analysis: Elemental analyses were performed by “Service de Microanalyses” at the Institut de Chimie
de Strasbourg.

Mass spectrometry: Mass spectrometry was performed at Service de Spectrométrie de Mass-Université de
Strasbourg. Mass spectra (ESI-MS) was obtained on a microTOF LC spectrometer (Bruker Daltonics,
Bremen). High Resolution Mass (HRMS) spectra were measured and fitted with calculated data.

Melting point: Melting points were determined on a Biichi melting point apparatus and were not corrected.

Synthesis of GoPi-sugar (6)

1,8-di(pyridin-2-yl)octa-1,7-diyne (3):

The Pd(PPhs)Cl2 (5% equiv., 263 mg, 0.377 mmol) and Cul (5% equiv., 71.8 mg, 0.377 mmol) were added in
the flask for drying under vacuum during 2 h. Triethylamine (141 mL) was degassed under argon for 1 h
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before adding into the flask. The 2-bromopyridine (2 equiv., 2381 mg, 1.44 mL, 15.1 mmol) and 1,7-octadiyne
(1 equiv., 800 mg, 1 mL, 7.54 mmol) were added dropwise into the prepared solution. The reaction was
heated at 40 °C and continuously stirred overnight. The solvent was removed i vacuo. Then, 40 mL of water
was added and the aqueous layer was extracted with 3 x 25 mL of Et2O. The organic layers were combined,
dried over Na:SO: and concentrated. The crude product was purified by silica gel column chromatography
(Et20/Cyclohexane: 1/1 to Et20 100%) to give a yellow solid (220.7 mg, 90%).

H NMR (400 MHz, CDCls): 6 =0 =8.51 (d, 2H, ] = 4.8 Hz, PyH), 7.58 (td, 2H, ] =7.8, ] =1.8 Hz, PyH), 7.35
(d, 2H, ] = 7.8 Hz, PyH), 7.16-7.13 (m, 2H, PyH), 2.49 (m, 4H, CH2), 1.80 (m, 4H, CHz) ppm.

3C NMR (100 MHz, CDCls): 6 = 149.7, 143.9, 136.2, 126.8, 122.3, 90.3, 80.5, 27.4, 18.6 ppm.

2,2'-(2-phenyl-4,5,6,7-tetrahydro-2H-isophosphindole-1,3-diyl)- dipyridine (4):

1,8-di(pyridin-2-yl)octa-1,7-diyne (1 equiv., 200 mg, 0.768 mmol) and ZrCp:Clz (1 equiv., 224 mg, 0.768
mmol) were treated under vacuum during 2 h. Then the freshly distilled THF (12 mL) was added into the
mixture. The n-BuLi (2.1 equiv., 1.6 M, 1.01 mL, 1.61 mmol) was added into the colorless solution at -78 °C
and the solution was stirred for 1 h. Then, the cool bath was removed and the solution was stirred at room
temperature under argon for 12 h. The mixture was filtrated by prepared alumina basic column (under
vacuum for 1 h). Freshly distilled PPhCl2 (1.1 equiv., 151 mg, 0.115 mL, 0.845 mmol) was added into the
filtrate at -78 °C under argon. Then, the mixture was stirred at RT for 4 h. The crude product (364 mg) was
evaporated under vacuum and used directly in the next step.

H NMR (400 MHz, CDCL): 6 =8.51 (ddd, 2H, ] =4.6 Hz, J=1.9 Hz, | = 1.1 Hz, PyH), 7.69 (ddd, 2H, ] = 8.0
Hz, ] = 1.5 Hz, ] =15.9 Hz, phenylH), 7.42 (dd, 2H, | =7.7 Hz, | =1.1 Hz, PyH), 6.97 (ddd, 2H, J=75Hz, | =
7.7 Hz, ] =1.9 Hz, PyH), 6.74-6.90 (m, 3H, phenylH), 6.45 (ddd, 2H, | = 4.6, ] = 7.5 Hz, | =1.0 Hz, PyH), 3.50
(m, 2H, CH?2), 2.85 (m, 2H, CH>), 1.61 (m, 2H, CH-2), 1.46 (m, 2H, CH) ppm.

3P NMR (81 MHz, CDCls): 6 =11.7 ppm.

(2-phenyl-1,3-di(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-2A5-isophos phindol-2-yl) gold(II) chloride (5):

7 N\ /H\ 7 N\

=N P N=

Au.
@ ¢ GoPI 5

The 2-[2-phenyl-3-(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-isophosphindol-1-yl] pyridine (1 equiv., 364 mg,
0.988 mmol) was dried under vacuum during 1 h in the flask and then CH2Clz (123 mL) was added into the
flask. The fresh tetrahydrothiophene-AuCl (1 equiv., 316 mg, 0.988 mmol) was added into the solution of
the phosphore compound by a syringe under argon. Then, the mixture was stirred at room temperature for
1 h. The solvent was removed by evaporation. The crude product was washed with 2 x 10 mL of diethylether
and 10 mL of freshly distillated pentane. The yellow powder (545 mg, 92%) was collected under vacuum
and stored under argon without light. 3P NMR (81 MHz, CDCls): 6 = 39.7 ppm.
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GoPi-sugar (6, batch LF-028):

(0]
6 GoPl-sugar ?7/

NaH (2.21 equiv., 79.4 mg, 1.99 mmol), [3,4,5-tris(acetyloxy)-6-sulfanyloxan-2-yl] methyl acetate (1.1 equiv.,
360 mg, 0.988 mmol) and distillated THF (59.6 mL) were added in the flask. The heterogeneous mixture was
stirred for 1 h at room temperature. The solution was filtered and added into the THF (59.6 mL) solution of
(2-phenyl-1,3-di(pyridin-2-yl)-4,5,6,7-tetrahydro-2H-2A%-isophosphindol-2-yl)gold(II) chloride (1 equiv.,
540 mg, 0.899 mmol). The mixture was stirred for 1.5 h at room temperature and evaporated under vacuum.
After purification by silica gel column chromatography (Et2O/AcOEt: 7/3), GoPl-sugar (388 mg, 47%) was
obtained as a yellow powder (batch LF-028).

H NMR (CDCls, 400 MHz): 5 =8.58 (dd, 2H, ] =25.1 Hz, ] =4.7 Hz, PyH), 7.79 (d, 3H, ] = 7.9 Hz, PyH), 7.77
(d, 1H, J=7.9 Hz, PyH), 7.65 (qd, 2H, ] =7.9 Hz, ] = 1.2 Hz, phenylH), 7.35-7.24 (m, 3H, phenylH), 7.11 (ddd,
2H, ] =124 Hz, ] =7.5Hz, | = 4.9 Hz, PyH), 5.18-5.02 (m, 3H), 4.95 (t, 1H, ] = 9.8 Hz, CH), 4.11 (dd, 1H, ] =
3.3 Hz, ] =13.4 Hz, CH), 4.01 (dd, 1H, ] =2.3 Hz, | = 12.3Hz, CH), 3.73-3.64 (m, 1H, CH), 3.39-3.25 (m, 2H,
CHy), 3.08-2.95 (m, 2H, CH2), 2.06 (s, 3H, CHs), 1.99 (s, 3H, CHs), 1.97 (s, 3H, CHs), 1.82 (m, 4H, CH>), 1.76
(s, 3H, CHs) ppm.

BC NMR (100 MHz, CDCls): 6 =171.1, 170.5, 169.9, 169.9, 153.9, 153.2, 152.9, 152.8, 149.8, 149.7, 136.7, 134.6,
134.5,131.7, 129.3, 129.2, 127.5, 124.5, 124.2, 122.5, 122.4, 83.5, 78.0, 76.0, 74.7, 69.2, 63.1, 30.1, 29.9, 22.7, 21.5,
21.0, 20.9, 20.9 ppm.

3IP NMR (81 MHz, CDCls): 6 =46.9 ppm.

HRMS (ESI) m/z: [M+Na]* calcd for CssHsAuN2NaOsPS: 951.1755; found 951.1762.
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