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General Experimental

SynthesisUnless otherwise stated, all reagents, including anhydrous solvents, were purchased from
commercial sources and used without further purification. GI¥&$ stored over 4 A molecular sieves
prior to use. All reactions were carried out under an atmosphereafidihg degassed, anhydrous
solvents unless otherwise stated. Petrol refers to the fraction of petroleum ether boiling in the range
40-60 °C. Analytial TLC was performed on preated silica gel plates (0.25 mm thick, 60F254, Merck,
Germany) and observed under UV light. EDTA solution refers to a 0.1 M solution eNEDT A%
NH(aq)

Analysis: NMR spectra were recorded on Bruker AV400 or AV50Qumsnt, at a constant
temperature of 298K. Chemical shifts are reported in parts per million from low to high field and
referenced to residual solvent. Standard abbreviations indicating multiplicity were used as follows: m

= multiplet, quint = quintet, ¢f quartet, t = triplet, d = doublet, s = singlet, app. = apparent, br. = broad.

Signal assignment was carried out using 2D NMR methods (HSQC, HMBC, COSY, NOESY) where
necessary. In the case of some signals absolute assignment was not possibiedidatee either/or
assignments (e.g.HHg for Ha or Hg) areprovided. All melting points were determined using a hot

stage apparatus and are uncorrectedasdspectrometry was carried out by thienperial College

London, Department of Chemistry MaSpectroscopy Service using Waters LCT Premier f&@SHR

MS and Thermo ScientificExactive for tandem MS.

The following compounds were synthesised according to literature procedutesoisoquinoline
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3-Ethynylpyridine (0.209 g, 3.00 mmol, 1 eq.),-dijddobenzene (1.48 g, 4.50 mmol, 1.5 eq.),
Pd(PPH-CL (0.042 g, 0.060 mmol, 2 mol%) and Cul (0.023 g, 0.12 mmol, 4 mol%) were stirred at rt in
'PRLNH (15 m).for 16 h. EDTA solution (25 mL) was added and the aqueous phase extracted:®ith CH
(3x20mL). The combined organic phases were dried (Mg8d the solvent removeit vacuo After
purification by column chromatography on silica (1:4 EtOAc/petrd)ptoduct was obtained as a
yellow oil (0.657 g, 72%) that solidified on standing. M.p775C.*H NMR (400 MHz, CQR)l: 8.75
(dd,J=2.1, 0.8 Hz, 1H:}18.56 (dd,J=4.9, 1.7 Hz, 1HxK 7.91 (app. tJ= 1.6 Hz, 1H,d1 7.79 (app.
dt,J=7.9, 1.9 Hz, 1HgH7.70 (dddJ= 8.0, 1.8, 1.1 Hz, 1H4)H7.50 (dddJ= 7.7, 1.5, 1.0 Hz, 1H¢)H
7.29 (ddd,J= 7.9, 4.9, 0.9 Hz, 1H)H7.10 (app. tJ= 7.9 Hz, 1H,{H**C NMR (101 MHz, CB):
152.4, 149.0, 140.4, 138.6, 137.9, 130.30.1, 124.7, 123.2, 120.1, 93.9, 91.0, BARESIMSm/z =
305.9777 [M+H]calc. 305.9780.
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5-Bromo-2-methylpyridine (0.344 g, 2.6hmol, 1 eq.), trimethylsilylacetylene (0.42 mL, 3.0 mmol,
1.5eq.), Pd(PPHCL(0.070 g, 020 mmol, 5 mol%) and Cul ((0.038 g, 0.20 mmol, 10 mol%) were stirred
at 80 C inPrNH (10 mL) in a sealed vial for 2 ERTA solution (20 mL) was added and the aqueous
phase extracted with GBL (3 x 20 mL). The combined organic phases were dried (Mg&@ the
solvent removedn vacuo After purification by column chromatograploy silica (1:19 EtOAc/petrol)

the productwas obtained as a brown oil (0.350 g, 9294)NMR (400 MHz, CR@: 8.57 (dd,J= 2.2,

0.9 Hz, 1HH,), 7.62 (ddJ= 8.1, 2.2 Hz, 1HH), 7.09 (dJ= 8.0 Hz, 1HH,), 2.55 (s, 3HHy), 0.25 (s, 9H

He). 3C NMR (101 MHz, CB)@t 158.1, 152.1, 139, 122.7, 117.3, 101.9, 97.3, 24.7, HRESIMS

m/z =190.1063 [M+H]calc. 190.1052.
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8-Bromoisoquinoline (0.624 g, 3.00 mmol, 1 eq.), trimethylsilylacetylene (0.50 mL, 3.6 mmol, 1.2 eq.),
Pd(PPH-C}E (0.053 g, 0.075 mmol, 2.5 mol%) and Cul (0.029 g, 0.15 mmol, 5 mol%) were stirred at
75 C in'PrNH (15mL) in a sealed vial for 18 h. EDTA solution (25 mL) was added and the aqueous
phase extracted with GBb (3 x 25 mL). The combined organic phases were dried (Mg&®@ the
solvent removedn vacuo After purification by column chromatography on silit®(EtOAc/pentane)

the product was obtained as a yellow oil (0.601 g, 89BbNMR (400 MHz, CR: 9.72 (s, 1H, §i

8.58 (dJ=5.7 Hz, 1H,d4 7.797.74 (m, 2H, K H), 7.647.59 (m, 2H, KIH), 0.34 (s, 9H, {1 *C NMR

(101 MHz, CD#ld: 151.5 143.9, 135.8, 131.9, 129.8, 128.3, 127.3, 121.6, 120.5, 101.7, 101.0, 0.1.
HRESIMSm/z = 226.1047 [M+H]calc. 226.1052.
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S4

ToS3(0.225 g, 1.0 mmol, 1 eq.), iddodobenzene (0.495 g, 1.5 mmol, 1.5 eq.), Pd{2@h(0.018g,
0.025 mmol, 2.5 mol%) and Cul (0.010 g, 0.050 mmol, 5 mol%3@NGHImL) was added DBU (2L,

18 mmol, 18 eq.) and the reaction stirred at rt for 18EDTA solution (25 mL) was added, and the
aqueous extracted with GBb (3 x 20 mL). The combined organic phases were dried (Mg8@ the
solvent removedn vacuo After purification by column chromatography on silica (1:9 EtOAc/petrol
followed by 1:3 EDAc/petrol) the product was obtained as a yellow oil that solidified on standing
(0.243 g, 68%). M.p. @3 C.*H NMR (400 MHz, CR)@: 9.78 (s, 1H, $i 8.61 (d,J=5.7 Hz, 1H,d
8.01 (app. tJ= 1.6 Hz, 1H,;4 7.837.80 (m, 2H, 2 of KK, H), 7.73 (dddJ= 8.0, 1.8, 1.1 Hz, 1H,
Hy/Hi), 7.697.65 (m, 2H, K1 of K, K, H), 7.61 (app. dtJ= 7.7, 1.3 Hz, 1H ), 7.14 (app. tJ=7.8

Hz, 1H, K. **C NMR (101 MHz, CBt 151.3, 144.0, 140.4, 138.0, 135.9, 131.7, 131.0, 130.2, 129.9,
128.0, 127.5, 124.9, 121.3, 120.6, 94.1, 94.0, 8TRESIMSm/z = 355.9941 [M+H]calc. 355.9936.
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To 3pyridinylboronic acid (0.369 g, 3@mol, 1 eq.), 1,&libromobenzene (0.708 g, 3.0 mmol, 1 eq.)

and Pd(PP).Ck (0.105 g, 0.15 mmol, 5 mol%) in dioxane (10 mL) was added a solutieR@f K
(1.049, 7.5 mmol, 2.5 eq.) inB (5 mL) whilst stirring vigorously. The reaction mixture was dtate

100 C for 15 h before EDTA solution (25 mL) was added. The aqueous phase was extracted with
CHCL (3 x 25 mL), the combined organic phases dried (Mg3@d the solvent removeih vacuo

After purification by column chromatography on silica (1:6tane/CHC}) the productwas obtained

as a yellow oil (0.277 g, 39%). NMR (400 MHz, CB)@: 8.82 (dJ= 2.3 Hz, 1H,4 8.62 (dd,)= 4.8,

1.5 Hz, 1H, §), 7.85 (app. dtJ= 7.9, 1.7 Hz, 1H4K17.73 (app. tJ= 1.7 Hz, 1H,d] 7.557.50 (m, 2H

2 of H, H, H), 7.397.34 (m, 2H, K H/H#/Hg). *C NMR (101 MHz, CBI@&E41 MNn pPH I wmMny &én X
135.4, 134.5, 131.2, 130.7, 130.3, 125.9, 123.7, 123RESIMS m/z = 233.9926 [M+H]calc.
233.9918.
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3-(Pyridin3-yl)bromobenzene (0.277 g, 1.2 mmol, 1 eq.), trimethylsilylacetylene (0.25 mL, 1.8 mmaol,
1.5 eq.), Pd(PRJCL (0.021 g, 0.030 mmol, 2.5 mol%) and Cul (0.011 g, 0.059 mmol, 5 miedyth

(10 mL) were stirred at 80C in a sealed vial for 18 h. EDTA solution (25 mL) was added and the
aqueous phase extracted with &t (3 x 25 mL). The combined organic phasesavdried (MgS%)

and the solvent removedn vacuo After purification by column chromatography on silica (1:9
acetone/CHC}) the productwas obtained as a brown oil (0.281 g, 95%)NMR (400 MHz, CRX:

8.83 (dJ= 1.9 Hz, 1H, 4] 8.61 (ddJ= 48, 1.4 Hz, 1H,4{ 7.86 (ddd)= 7.9, 2.4, 1.6 Hz, 1Hy)H7.69

(app. t,J= 1.5 Hz, 1H,d 7.547.49 (2H, & H;), 7.41 (app. tJ= 7.7 Hz, 1H,:4 7.36 (dddJ= 7.9, 4.8,

0.7 Hz, 1H, § 0.27 (s, 9H, H**C NMR (101 MHz, CB)Gk 149.0, 148.4, 138.1, 136.0, 134.5, 131.6,
130.8,129.1, 127.4, 124.2,123.7, 104.7, 95.1 HRESIMSm/z = 252.1214 [M+H]calc. 252.1209.
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5-lodoisoquinoline (0.510 g, 2.0 mmol, 1 eq.), trimethylsilylacetylene (0.33 mL, 2.4 mmol, 1.2 eq.),
Pd(PPH-C} (0.028 g, 0.040 mmol, 2 mol%) and Cul (0.015 g, 0.080 mmol, 4 mol%) were stirred at rt
in 'PLNH (15 mL) for 36 h. EDTA solution (25 mL) widsdand the aqueous phase extracted with
CHCL (3 x 20 mL). The combined organic phases were dried (Mg&@ the solvent removeth

vacua After purification by column chromatography on silica (1:4 EtOAc/petrol) the product was
obtained as a brown 0o{0.445 g, 99%fH NMR (400 MHz, CR: 9.25 (d,J= 1.0 Hz, 1H, ] 8.62
(d,J=5.8 Hz, 1H,4{ 8.07 (dJ=5.9 Hz, 1H,44 7.94 (dJ= 8.3 Hz, 1H,d 7.88 (ddJJ= 7.2, 1.1, 1H,

H), 7.55 (ddJ= 8.2, 7.2 Hz, 1H;0.34 (s, 9H, )l *CNMR (101 MHz, CD@d: 152.9, 144.2, 136.3,
134.6, 128.4, 128.4, 126.7, 120.3, 119.0, 101.4, 101.2HRESIMS m/z = 226.1055 [M+Hjcalc.
226.1052.
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S8

ToS7(0.225 g, 1.0 mmol, 1 eq.), iddiodobenzene (0.660 g, 2.0 mmol, 2 eq.), Pd§Reh(0.014 g,
0.020 mmol, 2 mol%) and Cul (0.008 g, 0.04 mmol, 4 mol%):@NJH mL) was added DBU (1.8 mL,
12 mmol, 12 eq.) via syringe and the reaction nmtstirred at rt for 22 h. EDTA solution (20 mL) was
added and the aqueous phase extracted with@H3 x 20 mL). The combined organic phases were
dried (MgS@ and the solvent removeth vacuo After purification by column chromatography on
silica(pentane followed by 1:1 EtOAc/pentane) the product was obtained as a yelltvadolidified

on standing(0.226 g, 64%¥H NMR (400 MHz, CR)@: 9.28 (d,J= 1.0 Hz, 1H,4 8.65 (dJ= 5.8 Hz,
1H, H), 8.13 (app. dtJ=5.7, 1.0 Hz, 1H K8.0-7.97 (m, 2H, KH:, H), 7.93 (dd,J= 7.2, 1.2 Hz, 1H,
Hd/Hs), 7.73 (ddd,J= 8.0, 1.7, 1.0 Hz, 1Hg¢H;), 7.627.58 (m, 2H, K H/H), 7.14 (app. tJ= 7.9 Hz,
1H, H). **C NMR (101 MHz, CB)@: 153.0, 144.3, 140.3, 137.9, 136.1, 134.4, 131.0,11,3[P8.5,
128.5, 126.9, 125.0, 120.0, 118.9, 94.0, 93.7, 3TRESIMSm/z =355.9942 [M+H]calc. 355.9936.
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To a stirring solution a2-methylpyridine5-boronic acid pinacol ester (0.657 g, 3.0 mmol, 1 eq.}, 1,3
dibromobenzene (0.708 g, 3.0 mmol, 1 eq.) and PA{gB(0.105 g, 0.15 mmol, 5 mol%) in dioxane
(10 mL) was added a solution efdQ (1.04 g, 7.5 mmol, 2.5 eq.) in® (5 ml. The reaction mixture

was stirred at 100C for 19 h. EDTA solution (20 mL) was added and the aqueous phase extracted with
CHCL (3 x 20 mL). The combined organic phases were dried (Mg&@ the solvent removeth

vacua After purification by columnhromatography on silica (@€t followed by 1:9 acetone/GiEb),

the productwas obtained as a colourless oil that solidified on standing (0.400 g, B¥p6h4-56 C.

'H NMR (400 MHz, CR)&l: 8.69 (dJ= 2.1 Hz, 1H,d{{ 7.74 (ddJ= 8.0, 2.4 Hz, 1HH), 7.70 (app. t)

= 1.8 Hz, 1H,d{ 7.527.47 (m, 2H, H H), 7.33 (app. tJ= 7.9 Hz, 1H,d4 7.23 (dJ= 8.0 Hz, 1H,/H

13C NMR (101 MHz, CR)@l 158.1, 147.6, 140.2, 134.8, 132.5, 130.9, 130.7, 130.1, 125.7, 123.4, 123.3,
24.3.HRESIMSm/z =248.006 7[M+H] calc.248.0075
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To0S1(0.153 mg, 0.50 mmol, 1 eg92(0.142 g, 0.75 mmol, 1.5 eq.), Pd(BEEL (0.018 g, 0.025 mmol,

5 mol%) and Cul (0.010 g, 0.050 mmol, 10 mol%)48Kk2.5 mL) was added DBU (0.90&rimmaol,

12 eq.) via syringe artthe reaction stirred at rt for 18. EDTA solution (25 miyas added andhe
aqueous phase was extracted wi@HCh (3 x 20 mL) The combined organic phasegere dried
(MgSQ) and the solvent removeit vacuo After purification by column chromatography on silica (1:1
pentane/EtO followed by neat ED) the product was obtained as a yellow solid (0.132 g, 9d9p).
92-94"C.'H NMR (400 MHz, CR)al: 8.77 (ddJ= 2.1, 0.9 Hz, 1H,+8.66 (dJ= 1.8 Hz, 1H,d] 8.57
(dd,J=4.9, 1.7 Hz, 1H,117.81 (app. dtJ= 7.9, 1.9 Hz, 1HgK7.74 (tJ= 1.4 Hz, 1H,d 7.70 (dd,]
=8.0, 2.2 Hz, 1H//H;), 7.54-7.51 (m, 2H, K Hy), 7.37 (app. t)= 7.8 Hz, 1H,{47.30 (dddJ= 7.9, 4.9,
0.9 Hz, 1H, §1 7.16 (dJ= 8.0 Hz, 1H,i#H;), 2.59 (s, 3H, H*C NMR (101 MHz, CBct 158.2, 152.5,
151.8, 149.0, 138.8, 138.6, 134.8, 131.9, 131.8, 12284, 123.2, 123.1, 122.9, 120.3, 117.1, 91.8,
90.9, 87.2, 86.8, 24. HRESIMSm/z =295.1244 [M+H]calc. 295.1235.
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To a vigorously stirring solution & (0.178 g, 0.50 mmol, 1 eq.);pridinylboronic acid (0.074 g,
0.60mmol, 1.2 eq.) and Pd(PH4Ch (0.018 g, 0.025 mmol, 5 mol%) in dioxane (2.0 mL) was added
K:CQ (0.173 g, 1.25 mmol, 2.5 eq.) in@H(1.0 mL) viayringe. The reaction mixture was stirred at
80 C for 16 h. EDTA solution (20 mL) was added, and the aqueous phase extracted@iBGH

20 mL). The combined organic phases were dried (Mg&@l the solvent removeih vacuo After
purification by ctumn chromatography on silica (2:3 MeCN#Ckifollowed by 2:3 acetone/CiGh)

the product was obtained as a colourless oil that solidified on standing (0.031 g, 20%). M.p. 112
114 C.'H NMR (400 MHz, CR)al: 9.85 (s, 1H, & 8.71 (m, 2H, | 8.62 (dJ= 5.7 Hz, 1H,d 7.93

(t, J= 1.8 Hz, 1H,)17.867.82 (m, 2H, 2 of HHH, H, H;, H), 7.747.65 (4H,  H, 2 of K, K, H, H,,

H.), 7.567.52 (m, 3H, K 1 of H, H;, H, H;, H). *C NMR (101 MHz, CB)Ql: 151.3, 150.6, 147.5,
1440, 138.8, 135.9, 132.3, 131.7, 130.4, 129.9, 129.5, 128.1, 127.6, 127.4, 123.9, 121.8, 121.5, 120.7,
95.2, 86.5HRESIMSm/z = 307.1240 [M+H]calc. 307.1235.
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To 6 (0.126 g, 0.50 mmol, 1 eq.);i@doisoquinoline (0.128 g, 0.50 mmol, 1 eq.), Pd{Reh
(0.0088g, 0.013 mmol, 2.5 mol%) and Cul (0.0048 g, 0.025 mmol, 5 mol%) in MeCN (5 mL) was added
via syringe DBU (0.90 mL, 6rfnol, 12 eq.). Nwas bubbled through the reaction solution for 5
minutes before stirring at rt for 21 h. The solvent was remawedhcucand the residue was dissolved

in CHCE (50 mL) before washing with EDTA solution (20 ndQ,(Ex 20 mL) and brin€20 mL), dried
(MgSQ) and the solvent removeth vacuo After purification by column chromatography on silica
(CHCLE with a step gradient of 5% increments up to 30% ace}dhe productwas obtained as a light
yellow solid (0.098 g, 64%). M.p. 2168 C. *H NMR (400 MHz, CR)al: 9.28 (s, 1H, § 8.89 (dJ=

1.9 Hz, 1H, k), 8.668.62 (m, 2H, K H»), 8.18 (dtJ=5.8, 1.0 Hz, 1H;17.987.94 (m, 2H, HH/He),

7.91 (dddJ=7.9, 2.4, 1.6 Hz, 1H)H7.85 (tJ= 1.5 Hz, 1H,{7.67 (dtJ=7.6, 1.4 Hz, 1IH K 7.6%

7.58 (m, 2H, HHy/He), 7.52 (app. tdJ= 7.7, 0.6 Hz, 1H}517.39 (ddd,J)= 7.9, 4.8, 0.9 Hz, 1H)HC

NMR (101 MHz, COd: 152.9, 149.1, 148.4, 144.2, 138.5, 136.1, 135.8, 134.5, 134.3, 131.4, 130.5,
129.4, 128.5128.3, 127.6, 126.9, 123.9, 123.7, 120.2, 118.9, 95.0, BRESIMS m/z = 307.1241
[M+H] calc. 307.1235.
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S8(0.080 g, 0.23 mmol, 1 eq.)xeBhynylpyridine (0.028 g, 0.27 mmol, 1.2 eq.), PdegREh(0.0079 g,
0.011 mmol, 5 mol%) and Cul (0.0043 g, 0.023 mmol, 10 mol%) were stirred Rtk (5 mL) for
22 h. EDTA solution (10 mL) was added and the aquatase extracted with GBb (3 x 10 mL). The
combined organic phases were dried (MgSahd the solvent removeith vacuo After purification by
column chromatography on silica (gradient of 1:9 to 1:3 acetongd@Hhe productwasobtained as
a yellow stid (0.069g, quant.).M.p. 136-138 C. *H NMR (400 MHz, CR)}a1:9.29 (d,J= 1.0 Hz, 1H,
H), 8.79 (ddJ= 2.1, 0.9 Hz, 1H,418.66 (dJ= 5.8 Hz, 1H,d{ 8.57 (ddJ= 4.9, 1.7 Hz, 1H 8.17
(d,J=5.9 Hz, 1H,4 7.98 (d,J= 8.2 Hz, 1H), 7.95 (ddJ= 7.2, 1.1 Hz, 1Hk), 7.847.82 (m, 2HH,
Hy), 7.657.55 (m, 3KHH, H;, H), 7.42(app. td,J= 7.8, 0.6 Hz, 1HK7.31 (dddJ= 7.9, 4.9, 0.9 Hz,
1H, H). 3C NMR (101 MHz, CB@l: 153.0, 152.5, 149.0, 144.3, 138.6, 136.2, 13243.4, 132.0,
132.0, 128.9, 128.5, 128.4, 126.9, 123.5, 123.3, 123.2, 120.3, 120.1, 118.9, 94.5, 91.7, 86IR 86.8.
ESIMSm/z =331.1241 [M+H]calc. 331.1235.
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$(0.117 g, 0.50 mmol, 1 eq.xeBhynylpyridine (0.062 g, 0.60 mmol, 1.2 eq), PdgRERh (0.0088 g,
0.013 mmol, 2.5 mol%) and Cul (0.0048 g, 0.025 mmol, 5 mol%) were stirredatr@@rLNH (5 mL)

in a sealed vial fol7 h. EDTA solution (20 mL) was added and the aqueous phase extracted @ith CH
(3 x 20 mL). The combined organic phases were dried (Mg&@ the solvent removeth vacuo
After purification by column chromatography on sili€HCb with a step gragént of 5%increments

up to 25% acetone) the produetas obtained as a light yellow oil (0.083 g, 65%)NMR (400 MHz,
CDG@) d: 8.86 (ddJ= 2.4, 0.9 Hz, 1H,)H8.79 (ddJ= 2.1, 0.9 Hz, 1H.}18.62 (dd J= 4.8, 1.6 Hz, 1H,
Hy), 8.56 (ddJ)J= 4.9, 1.7 Hz, 1H,}7.89 (dddJ= 7.9, 2.4, 1.7 Hz, 1H)H .83 (app. dt)=7.9, 1.9 Hz
1H, H), 7.77 (tJ= 1.5 Hz, 1H,d 7.597.57 (m, 2H, K H,), 7.527.47 (m, 1H, B, 7.38 (dddJ= 7.9,
4.8, 0.9 Hz, 1H,j)7.30 (ddd,J= 7.9, 4.9, ® Hz, 1H, §. °C NMR (101 MHz, CBGI 152.4, 149.1,
148.9, 148.4, 138.6, 138.4, 135.8, 134.5, 131.3, 130.5, 129.4, 127.7, 123.7, 123.6, 123.2, 120.3, 92.3,
86.7.HRESIMSm/z =257.1070 [M+H]calc. 257.1079.
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M
S9(0.248 g, 1.0 mmol, 1 eq.);e&hynylpyridine (0.124 g, 1.2 mmol, 1.2 eq.), Pd@gpeh (0.018 g,

0.025 mmol, 2.5 mol%) and Cul (0.010 g, 0.050 mmol, 5 mol%) were stirred@ir8@LNH(10mL)

in a sealed vial for 24 h. EDTA solution (20 mL) was added and the aqueous phase extractedwith CH
(3x20mL). The combined organic phases were dried (Mg8d@ the solvent removeith vacuo After
purification by column chromatography on sllifCHCE with a step gradient of 5%crements up to

25% acetone) the produetas obtained as light brown solid (0.170 g, 63%).p. 90-92 C 'H NMR

(400 MHz, CDgld: 8.79 (ddJ= 2.1, 0.8 Hz, 1H.}8.74 (ddJ= 2.4, 0.9 Hz, 1H,}8.56 (ddJ= 4.9,

1.7 Hz, 1H, §), 7.83 (dtJ= 7.9, 1.9 Hz, 1H4), 7.79 (dd,J= 8.0, 2.4 Hz, 1HH), 7.74 (td,J= 1.8, 0.6

Hz, 1HH,), 7.587.55 (m, 2HH;, H;), 7.47 (dddJ= 8.0, 7.3, 0.6 Hz, 1H), 7.30 (dddJ= 7.9, 4.9, 0.9

Hz, 1HH), 7.24 (dJ= 8.0 Hz, 1H), 2.61 (s, 3HH).*C NMR (101 MHz, CB)@t 157.9, 152.5, 148.9,

147.6, 138.6, 138.5, 134.8, 132.9, 131.1, 130.3, 129.3, 127.5, 123.5, 123.4, 123.2, 120.4, 92.4, 86.6,
24.3.HRESIMSm/z =271.1230M+H] calc.271.1235.
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[Pdx(1)s)(BR)a

c b L s

1 (8.8 mg, 0.030 mmol, 2 eq.) and [Pd¢CN)]J(BR). (6.7 mg, 0.015 mmol, 1 eq.) were sonicated in
ds-DMSO (0.75 mL) until all solids were dissolved. After standing at rt for 24 h, the formation of two
major species could be observedibyNMR Diffusion coefficient (500 MHA;-DMSOD: 1.12x 10%°

m?st. ESIMSm/z =781.13{[Pd(CGuHisN2)4](BR).}** calc. 781.14
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FigureS73 *H NMR(ds-DMSO, 500 MHz) (P ch(1)s](BFR)a.
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FigureS76 DOSY NMRI¢DMSO, 500 MHz) §®ch(1)](BR).
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FigureS77 Calculated (top) and experimental (bottom) isotopic patterns for {[Bg(BR)2}>".
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Figure 38 ESIMSof [Pd(1)4](BR)sformed inds-DMSO.



1 (8.8 mg, 0.030 mmol, 2 eqg.) and [Pd{CN)](BR). (6.7 mg, 0.015 mmol, 1 eq.) were sonicated in
CRCN(0.75 mL) until all solids were dissolved. After standing at@G@or 24 h, the formation of a
single major species could be observedHyNMRH NMR (400 MHLCN d: 9.45 (d,J= 1.6 Hz,
4H, H), 9.35 (dJ=1.7 Hz, 4H,H 8.66 (m, 4H, §}, 8.12 (ddd,])= 8.0, 1.8, 1.3 Hz, 4Hy)H8.02 (dd]
=8.2,1.9 Hz,H, H), 7.89 (app. tJ= 1.3 Hz, 4H,d{ 7.767.65 (m, 8H, K H;), 7.587.49 (m, 12H,

H, H), 3.60 (s, 12H, H Diffusion coefficient (500 MHELRCN D: 8.10x 10° m?s®, C NMR (101
MHz, CRCN d: 161.2, 153.7, 153.1, 152.0, 144.3, 144184.6, 134.5, 134.1, 130.7, 129.1, 128.4,
125.1, 123.3, 123.0, 122.2, 95.2, 94.4, 85.4, 85.1, BESMSm/z = 781.06{[Pt(C1H14No)4](BR)2}**
calc. 781.4.
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FigureS79'H NMR(CRCN, 400 MHz) 4P dk(1)4](BF)a.
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FigureS81 COSXIMR(CRCN) ofPch(1)4](BR)a.
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FigureS82 HSQAMR(CRCN) ofPch(1)4](BR)a.
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FigureS83 HMBONMR(CRCN) ofPck(1)4](BR)a.
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FigureS85 DOSWMR(CRCN, 500 MHZ) P dh(1)](BR)..
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FigureSB6 Calculatedtop) and experimental (bottom) isotopic patterns for {fPid](BR)2}>".
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Figure87 ESIMSof [Pd(1)s](BR)sformed in CRCN.
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Figure 88'H NMR (CECN, 40 MHz) of 2:1 mixture df and [Pd(CECN)](BR). after a) O h, b) &,
c) 6 h and d) 22 h at room temperature, and e) after heating ats0
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Figure 89 Partial'H NMR (CECN, 400 MHz) of [RA)(BR)s at a) 298 K, b) 293 K, c) 283 K,
d) 273K, e) 263 K, f) 253 K and g) 243 K.



[Pdx(2)s](BR)4

2 (9.2 mg, 0.030 mmol, 2 eq.) and [Pd§CN)](BR). (6.7 mg, 0.015 mmol, 1 eq.) were sonicated in
ds-DMSO (0.75 mL) until ablids were dissolved. After standing at rt for 2 h, quantitative conversion
to [Pc(2)4](BR)s was observed bjH NMR!H NMR (400 MHZl,-DMSOX: 10.02 (s, 4H, H 9.67 (d,
J=6.6 Hz, 4H,J{ 9.59 (dJ= 6.6 Hz, 8H, 1 8.48 (dJ= 6.5 Hz, 4H,d{ 8.37 (dJ= 6.9 Hz, 8H,H
8.30 (s, 4H, ¥ 8.25 (dJ= 8.3 Hz, 4H, ] 8.13 (ddJ= 7.2, 1.0 Hz, 4H4)H8.078.02 (m, 8H, H H),
7.87 (dt,J=7.6, 1.2 Hz, 4H, K 7.70 (app. tJ= 7.8 Hz, 4H, # Diffusion coefficient (500 MHds-
DMSOD: 1.15x 10°m?s™. 3C NMR (101 MHds-DMSOX: 153.0, 151.0, 149.8, 142.9, 136.4, 134.7,
134.3, 134.1, 133.8, 131.8, 130.4, 128.2, 128.0, 127.7, 125.1, 124.3, 122.3, 120.4, 96ESIBES0.
m/z = 805.15 {[P4CG2H14N2)4](BR)2}** calc. 805.14.
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FigureSD0 *H NMR(ds-DMSO, 400 MHz) (Pch(2)s](BR)a.
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FigureP1CNMR(ds-DMSO, 101 MHz) (P (2)4](BR)a.
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FigureS95 DOSWMR(ds-DMSO, 500 MHz) §Pcb(2)](BF)a.



| | ‘ | I 1

- T ! LI T T T T T Y T ’ T T T T T r T T T L

800 801 802 803 804 805 806 807 808 809 810 811 812
m/z

Il I. III .||”| .|I Ill‘lll‘lll I. III II. |I IIl Il‘ll.l‘lll‘ll.||llllll.| |I| .| Illl'I”I

800 801 802 803 804 805 806 807 808 809 810 811 812
m/z

FigureD6 Experimenta(top) andcalculated(bottom) isotopic patterns for {{[R{R)4](BR)}*".
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Figure 97 ESIMSof [Pd(2)4](BR)a.



[P(3)s](BR)4

3 (9.2 mg, 0.030 mmol, 2 eqg.) and [Pd{CN)](BR). (6.7 mg, 0.015 mmol, 1 eq.) were sonicated in
ds-DMSO (0.75 mL) until all solids were dissolved. After standing at rt for 2 h, quantitative conversion
to [Pck(3)4](BR)s was observed b¥H NMRIH NMR (40 MHz,de-DMSOX: 10.069.98 (m, 8H, K H),

9.81 (dJ= 1.6 Hz, 4H,# 9.59 (ddJ= 5.7, 1.3 Hz, 4H,1} 8.94 (dJ= 6.6 Hz, 4H, ] 8.58 (dJ=7.8

Hz, 4H, B, 8.40 (s, 4H,}H 8.29 (dJ= 8.5 Hz, 4H,d{ 8.17 (ddJ= 7.2, 1.1 Hz, 4H)H7.99 (ddJ=

8.1, 5.7 Hz, 4H,17.88 (m, 4H, i 7.84 (dd,J= 8.3, 7.3 Hz, 4H K 7.67 (app. dt)= 7.7, 1.3 Hz, 4H,

Hy), 7.56 (app. tJ= 7.8 Hz, 4H, i Diffusion coefficient (500 MHds-DMSOD: 1.16x 10 m?s?, 13C

NMR (101 MHzde-DMSO)d: 155.7, 150.2, 149.2, 143.2, 138.3, 136.8, 136.6, 135.8, 134.4, 132.2,
130.1, 129.6, 129.4, 129.3, 128.2, 128.0, 127.8, 124.0, 122.7, 119.4, 95. EBHI& m/z = 8051
{[P@(Q2H14N2)4](BE)2}2+ calc. 805116973{[sz(Q2H14N2)4](BE;)3}+ calc. 1697.3.
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Figure8 'H NMR(ds-DMSO, 400 MHz) fRch(3)4](BR:)a.
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FigureSL01 HSQAMR (ds-DMSO) 0fPch(3)s](BR:)a.

FigureS102 HMBONMR (de-DMSO) 0fPch(3)](BF)a.








































































