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1. General Procedures

All manipulations were carried out under an argon atmosphere unless stated otherwise. 'H and
BC{!H} NMR spectra were measured on a Bruker AVANCE I 400, a Bruker AVANCE III 400 or a
Bruker AVANCE Neo 500SB spectrometer. Chemical shifts () are expressed in ppm relative to
SiMe, using the residual protonated solvent signal as an internal standard. For the assignments of
the NMR resonances see the numbering at the molecular plots. Coupling constants are expressed in
Hz. Mass spectra were obtained with an Orbitrap LTQ XL spectrometer (Thermo Scientific).

Compound 8-iodotheophylline®! was prepared as previously described.

2. Synthesis of ligand precursors H-1(Cl), H-2-CI(Cl) and H-2-CI1(PFy).

N>_ e
Dam®
cl cl o e N @iN
S—cl
N;\N/Mes ”
\—/ —> N_‘\\
acetone, reflux K/N\ K2CO;3 N
8h Mes MeCN, 25 °C @
18 h \Mes
H-1(Cl), 50% H-2-CI(Cl)
MeOH |KPFg
25°C,18h
N " |PFg
ry-
djw
N
ol
N\ N_
Mes

H-2-CI(PFg), 39% (over two steps)

Scheme S1. Synthesis of ligand precursors H-1(Cl), H-2-CI(Cl) and H-2-CI(PFy).
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2.1. Synthesis of H-1(Cl).
a o Samples of N-mesitylimidazole (0.37 g, 1.99 mmol) and a,a‘-dichloro-o-xylole

13 29 (0.70 g, 4.00 mmol) were suspended in acetone (50 mL) and the mixture was

;1 - \ 1:0 heated at 70 °C for 8 h. After removal of the solvent and purification by column
:[’\22 ) chromatography (acetone:ethanol, 6:1), compound H-1(Cl) was isolated as
(s colorless powder. Yield: 0.36 g (1.00 mmol, 50%). 'H NMR (400 MHz, CDCls): &

o (ppm) = 10.76 (s, 1H, H2), 7.52-7.51 (m, 2H, HS, H11), 7.42-7.38 (m, 3H, H9,

H10, H12), 7.09 (s, 1H, H4), 6.97 (s, 2H, H16), 6.21 (s, 2H, H6), 4.94 (2H, H13),
2.31 (s, 3H, H18), 2.05 (s, 6H, H19). BC{'H} NMR (101 MHz, CDCls): ¢ (ppm) = 141.2 (C17),
138.8 (C2), 137.3 (C8), 134.2 (C15), 131.8 (C7), 131.7 (C10), 131.2 (C12), 130.8 (C14), 130.3
(C11), 129.9 (C9), 129.8 (C16), 122.9 (C4), 122.5 (C5), 50.9 (C6), 44.0 (C13), 21.0 (C18), 17.7
(C19). HRMS (ESI, positive ions): m/z (%) = 325.1481 (100, calcd for [H-1]" 325.1471).

2.2. Synthesis of H-2-CI(PFg).
16, 171 ;|PF6 A mixture of H-1(Cl) (0.73 g, 2.02 mmol), 2-chlorobenzimidazole (0.31 g,

15
cl==/

AN 2.03 mmol) and potassium carbonate (0.56 g, 3.0 mmol) was suspended in

613 , > 92110 acetonitrile (70 mL) and the suspension was stirred for 2 d at 25 °C. Filtration
N 2 of the suspension and removal of the solvent from the filtrate yielded H-2-
4[,\1»322 - CI(Cl) as a colorless powder. The chloride counterion was subsequently
\Qﬁ‘s exchanged for a hexafluorophosphate counterion by dissolving the initially
. obtained chloride H-2-CI(Cl) in methanol and adding of potassium

27

hexafluorophosphate (0.56 g, 3.0 mmol). The resulting mixture was stirred for 2 d at ambient
temperature. The suspension was then filtered and the solid residue was washed with a small amount
of methanol (5 mL) to give H-2-CI(PFy) as a colorless powder. Yield: 46 mg (0.78 mmol, 39% over
two steps). 'H NMR (400 MHz, CD;CN): ¢ (ppm) = 8.63 (H2), 7.69-7.68 (m, 1H, H18), 7.59 (s,
1H, H5), 7.53 (s, 1H, H4), 7.45-7.42 (m, 1H, H11), 7.37 (d, 3Jyg = 6.9 Hz, 1H, H12), 7.34-7.24 (m,
4H, H10, H19, H20, H21), 7.12 (s, 2H, H25), 6.66 (d, *Jun = 7.7 Hz, 1H, H9), 5.67 (s, 2H, H6), 5.49
(s, 2H, H13), 2.35 (s, 3H, H27), 2.06 (s, 6H, H28). BC{'H} NMR (101 MHz, CDCl3): 6 (ppm) =
142.9 (C17), 142.4 (C26), 141.9 (C15), 137.7 (C2), 136.5 (C22), 135.7 (C24), 135.5 (C8), 132.0
(C23), 131.3 (C7), 131.2 (C12), 131.2 (C10), 130.5 (C25), 129.9 (C11), 127.5 (C9), 125.7 (C4),
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124.6 (C20), 124.5 (C5), 124.0 (C19), 120.3 (C18), 111.2 (C21), 51.8 (C6), 45.9 (C13), 21.2 (C27),
17.6 (C28). 3'P{'H} NMR (162 MHz, CD;CN): ¢ (ppm) = —144.6 (sep, 'Jpr = 706.4 Hz). °F{H}
NMR (376 MHz, CD3;CN): & (ppm) = —72.9 (d, 'Jgp = 706.4 Hz). HRMS (ESI, positive ions): m/z
(%) =441.1837 (100, calcd for [H-2-Cl1]" 441.1846).

3. Synthesis of complex [3](PF).
14_15 “1PFe A mixture of H-2-CI(PF¢) (60 mg, 0.10 mmol) and [Pt(PPhs),] (125 mg,

16
L 98:7 . 0.1 mmol) was suspended in freshly distilled toluene (10 mL) and the
K 4 5

17712 1

2_n1s 10, mixture was stirred for 6 d at 120 °C. Subsequently, the solvent was

P—p¢” 3N
B USSUANI removed in vacuo and the residue was washed with diethylether (2 x 2

- 27 Yield: 96 mg (0.09 mmol, 90%). 'H NMR (400 MHz, CD,Cl,): § (ppm)
=9.08 (s br, 1H, H3), 7.92-7.90 (m, 1H, H16), 7.76-7.74 (m, 1H, H13), 7.69 (d, 3Jun = 8.2 Hz, 1H,
HS), 7.55-7.53 (m, 2H, H14, H15), 7.49-7.45 (m, 6H, Ph-H,,,), 7.46 (s, 1H, H22), 7.33-7.29 (m,
4H, Ph-H,,,,, H6), 7.27 (m, 2H, H25 and H8), 7.26-7.22 (m, 6H, Ph-H,,.,,), 7.21-7.18 (m, 1H, H7),
7.11 (s, 1H, H25¢), 7.09 (d, 2Jyq = 14.5 Hz, 1H, H17), 6.90 (s, 1H, H21), 6.67 (d, 2/yg = 14.8 Hz,
1H, H10), 5.27 (d, 2Jyy = 14.5 Hz, 1H, H17"), 5.02 (d, 2/yq = 14.8 Hz, 1H, H10"), 2.51 (s, 3H, H27),
2.41 (s, 3H, H28), 1.04 (s, 3H, H28‘). BC{'H} NMR (101 MHz, CD,Cl,): & (ppm) = 165.7 (d,
2Jcp = 147.0 Hz, C19), 157.8 (d, %Jcp = 8.6 Hz, C2), 141.1 (C26), 137.1 (C24), 136.2 (C12), 134.9
(C249), 134.3 (d, %Jcp = 10.8 Hz, Ph-C,,4,), 134.3 (C16), 134.3 (C23), 133.7 (C9), 133.1 (C13),
133.0 (C4), 132.9 (C11), 131.6 (d, “Jcp =2.5 Hz, Ph,,,), 131.0 (C15), 130.3 (C14), 130.2 (C25),
129.6 (C25%), 128.9 (d, 3Jep=10.7Hz, Ph,.,), 128.7 (d, 'Jep=56.2 Hz, Ph,,,), 1252 (d,
4Jcp = 4.3 Hz, C21), 124.9 (C7), 124.3 (C6), 121.1 (d, *Jcp = 4.3 Hz, C22), 112.6 (C8), 111.7 (C5),
52.8 (C17), 51.4 (C10), 21.3 (C27), 19.2 (C28), 17.5 (C28). 3'P{'H}NMR (162 MHz, CD,Cl,): &
(ppm) = 13.1 (s, Pt-satelites, 'Jpp; = 2382 Hz, PPh;), —144.3 (sep, 'Jpr = 711.3 Hz, PF¢). PF{!H}
NMR (376 MHz, CD,Cl,): 8 (ppm) = —=72.5 (d, Jgp=711.3 Hz). 'Pt{'H} NMR (86 MHz,
CD,Cly): 6 (ppm) = —4117 (d, 'Jpp = 2382 Hz). HRMS (ESI, positive ions): m/z (%) = 899.2402
(100, calcd for [3]* 899.2409).

N2 Pl e,
24'
25@/28 mL) and n-hexane (2 x 2 mL) to yield [3]PFs as a colorless powder.
25
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4. Synthesis of ligand precursors 4-1 and H-5-1(Cl).
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Scheme S2. Synthesis of ligand precursors 4-1 and H-5-1(Cl).

4.1. Synthesis of 4-1.
A mixture of 8-iodotheophylline (1.00 g, 3.27 mmol), a,a‘-dichloro-m-xylol

16
s 9 1@ (853 mg, 4.87 mmol) and potassium carbonate in (1.38 g, 10.0 mmol) in

8
N PRENT 12 18\l

)\ | )t 7 dimethylformamide (10 mL) was stirred for 3 d at 25 °C. The solvent was

072 N7 4 Ng
then removed and the residue was washed with diethylether (3 x 10 mL).

19
Purification of the resulting solid by column chromatography (dichloromethane:methanol 95:5)
yielded compound 4-1 as a white powder. Yield: 1.16 g (2.60 mmol, 80%). '"H NMR (400 MHz,
CDCls): & (ppm) = 7.36-7.32 (m, 4H, H12, H14, H15, H16), 5.53 (s, 2H, H10), 4.55 (s, 2H, H17),
3.57 (s, 3H, H19), 3.38 (s, 3H, HI8). BC{'H} NMR (101 MHz, CDCl3): ¢ (ppm) = 153.9 (C6),
151.3 (C2), 149.9 (C4), 138.2 (C11), 135.7 (C13), 129.3 (C15), 128.6 (C14), 127.8 (C16), 127.7
(C12), 110.2 (C5), 100.5 (C8), 51.69 (C10), 45.79 (C17), 29.9 (C18), 28.1(C19). MS (EI, 20 eV):

m/z (%) = 444 (100, calcd for [4]" 444).

4.2. Synthesis of H-5-1(Cl).

15 o A mixture of 4-I (2.67g, 6.0mmol) and I-methylimidazole

//Qi Y N® (3.80mL, 3.91 g, 47.6 mmol) was heated in acetonitrile (15 mL) for
2 N\)m 24 h at 80 °C. The formed precipitate was isolated by filtration and

| /8
washed with acetonitrile (3 x 10 mL) to give compound H-5-I(Cl) as

a colorless solid. Yield: 2.39 g (4.54 mmol, 75%). 'H NMR (400 MHz, DMSO-dg): ¢ (ppm) = 9.33
(s, 1H, H19), 7.78 (m, 1H, H21), 7.75 (m, 1H, H22), 7.39 (t, 3Jyy = 7.6 Hz, 1H, H15), 7.33 (d,

3an = 7.6 Hz, 1H, H14), 7.25 (s, 1H, H12), 7.13 (d, 3Juu = 7.6 Hz, 1H, H16), 5.48 (s, 2H, H10),
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5.45 (s, 2H, H17), 3.89 (s, 3H, H25), 3.42 (s, 3H, H23), 3.19 (s, 3H, H24). BC{'H} NMR (101
MHz, DMSO-dy): & (ppm) = 153.3 (C6), 150.7 (C2), 149.4 (C4), 136.8 (C11), 136.8 (C19) 136.7
(C13), 129.3 (C15), 127.3 (C14), 126.9 (C16), 126.5 (C12), 124.0 (C21), 122.4 (C22), 108.9 (C5),
108.2 (C8), 51.4 (C17), 50.6 (C10), 35.8 (C25), 29.4 (C24), 27.5 (C23). HRMS (ESL, positive ions):
miz (%) = 491.0686 (20, caled for [H-5-1]* 491.0692).

5. Synthesis of complex [6].
Samples of H-5-I(Cl) (26.3 mg, 0.05 mmol), sodium acetate (16.4 mg,

13 \I / 0.20 mmol), potassium carbonate (6.2 mg, 0.05 mmol), KI (66.4 mg,

2% O N7 DRt " N>1\i)/25 0.40 mmol) and [IrCp*Cl,], (19.9 mg, 0.025 mmol) were dissolved in
)\ >_ v ' acetonitrile (10 mL). The yellow solution was stirred for 18 h at 86 °C.
2% The solvent was then removed and the residue was dissolved in a small

amount of ethyl acetate (2 mL). The solution was filtered through a small silica plug and the solvent
was removed to give [6] as an orange solid. Yield: 32 mg (0.034 mmol, 68%). '"H NMR (400 MHz,
CDCly): 6 (ppm) = 7.79 (d, 3Jun = 7.86 Hz, 1H, H15), 6.95 (s br, 1H, H12), 6.91 (d, 3Jun = 2.0 Hz,
1H, H22), 6.90 (m, 1H, H16), 6.89 (d, *Jyg = 2.0 Hz, 1H, H21), 5.47 (d, 2Juy = 14.7 Hz, 1H, H10a),
5.38 (d, 2Jyy = 14.7 Hz, 1H, H10b), 4.94 (d, 2Jyy = 14.4 Hz, 1H, H17a), 4.66 (d, 2Jyy = 14.4 Hz,
1H, H17b), 3.80 (s, 3H, H25), 3.54 (s, 3H, H23), 3.38 (s, 3H, H24), 1.73 (s, 15H, Cp*CHj3). BC{'H}
NMR (101 MHz, CDCl;): 6 (ppm) = 154.0 (C19), 153.9 (C6), 151.3 (C2), 149.8 (C4), 147.4 (C15),
140.9 (C14), 138.5 (C13), 128.5 (C11), 127.1 (C16), 123.8 (C12), 121.1 (C21), 120.6 (C22), 110.2
(C5), 101.3 (C8), 90.9 (Cp*-C), 56.7 (C17), 51.8 (C10), 39.9 (C25), 29.8 (C23), 28.1 (C24), 10.0
(Cp*-CHs;). HRMS (ESI, positive ions): m/z (%) = 817.1338 (35, calcd. for [[6]-1]" 817.1340).

6. Synthesis of complex [7].

A mixture of [6] (25mg, 0.026 mmol), [Pd(PPh;3)], (32 mg,

6 R 1L\|r/19 N/25 0.026 mmol) and KI (34.5 mg, 0.21 mmol) was suspended in freshly

o 1073 NC)% distilled tetrahydrofuran (6 mL). The reaction mixture was stirred for 1
12 17 22

L Heeny, Fens
)\ | />—Pd |

0”2 Noo b through celite to give a clear yellow solution. After removal of the
2

» \®m solvent, complex [7] was isolated as yellow solid. Yield: 24 mg

p

d at 25 °C. The resulting suspension was filtered under inert conditions
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(0.015 mmol, 58%). '"H NMR (400 MHz, THF-ds): 6 (ppm) = 7.71 (d, 1H, H15), 7.62-7.55 (m,
12H, Ph-H,.m0), 7.52 (s, 1H, H12), 7.49 (d, 1H, H16), 7.30-7.28 (m, 6H, Ph-H,,), 7.26 (m, 1H,
H22), 7.20-7.18 (m, 12H, Ph-H,,..4), 7.10 (d, *Jun = 2.0 Hz, 1H, H21), 4.86 (d, 2Jyy = 13.6 Hz, 2H,
H10a), 4.82 (d, 2Jyn=13.6 Hz, 2H, HI10b), 4.78 (d, 2Jun=14.0 Hz, 2H, Hl17a), 4.75 (d,
2Jun = 14.0 Hz, 2H, H17b), 3.80 (s, 3H, H25), 3.19 (s, 3H, H24), 3.04 (s, 3H, H23), 1.50 (s, 15H,
Cp*-CH3). BC{'H} NMR (101 MHz, THF-dy): & (ppm) = 165.4 (t, 2Jcp = 2.4 Hz, C8), 155.0 (C19),
154.3 (C6), 151.6 (C2), 151.5 (t, YJcp=1.5Hz, C4), 148.9 (C15), 142.2 (C14), 140.4 (C13),
135.9-135.8 (Ph-C,,,), 133.0-132.7 (Ph-Cy,), 131.6 (C11), 130.8-130.7 (Ph-C,,,,), 129.2 (C16),
128.6 (vt, **Jcp = 5.23 Hz, Ph-C,,.1,), 126.1(C12), 121.9 (C21), 121.3 (C22). 109.5 8 (C5), 91 (Cp*-
C), 57.7 (C17), 52.1 (C10), 39.9 (C25), 29.2 (C23), 27.5 (C24), 10.3 (Cp*-CH;). 3'P{'H} NMR
(162 MHz, THF-dy): ¢ (ppm) = 19.64 (s), 19.70 (s) (two doublets were expected but only two
singlets were observed). HRMS (ESI, positive ions): m/z (%) = 1575.1342 (100, calcd for [[7]+H]*
1575.1334).

7. Synthesis ligand precursors H-9-1(Cl) and H-9-1(PF).

, lci , 1PFe
/=N /AN
cl_N N A NS
0 //// [N\> 0 //// 0 ////
Cl_ >N \ >N N _NH4PFs >N N
Was | ) —— W | )—l
o)\ >_ KoCO3 oél\N N>_ MeCN )\N N MeOH )\ N
| DMF, 25 °C | 80°C, 1d | 25°C, 18 h |
2d 8-1, 95% H-9-1(Cl), 99% H-9-I(PF¢), 34%

Scheme S3. Synthesis of ligand precursors 8-1, H-9-1(Cl) and H-9-I(PFy).

7.1. Synthesis of 8-1.
12_c A mixture of 8-iodotheophylline (1.00 g, 3.27 mmol), and potassium carbonate
15 ; 06 s ::/7//”/ (0.5 g, 3.62 mmol) was dissolved in dimethylformamide (10 mL). After stirring
)\ | />_ ! at ambient temperature for 1 h, I-bromo-3-chloropropane (0.77 g, 4.89 mmol)
ral was added. The resulting solution was stirred for 2 d at 25 °C. Subsequently, the
solvent was removed and the resulting solid was extracted with chloroform (20 mL). Removal of the

solvent from the extract yielded compound 8-I as a colorless sold. Yield: 1.19 g, (3.11 mmol, 95%).
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"H NMR (400 MHz, CDCl;): & (ppm) = 4.46 (t, 3Jyy = 7.28 Hz, 2H, H10), 3.62 (t, Jyy = 6.34 Hz,
2H, H12), 3.56 (s, 3H, H14), 3.39 (s, 3H, H13), 2.31 (m, 2H, H11). BC{'H} NMR (101 MHz,
CDCl3): ¢ (ppm) = 153.9 (C6), 151.2 (C2), 150.1 (C4), 110.1 (C5), 100.2 (C8), 47.3 (C10), 41.3
(C12), 33.1 (C11), 29.9 (C14), 28.1 (C13). HRMS (ESI, positive ions): m/z (%) = 404.9586 (100,
calcd for [8-I+Na]* 404.9591).

7.2. Synthesis of H-9-1(Cl).
A mixture of 8-1 (1.19 g, 3.11 mmol) and 1-methylimidazole (2.59 mL,

20l
16/
12 N/\F)Nﬂ 2.67 g, 32.5 mmol) was dissolved in acetonitrile (10 mL). The mixture
=
5 o6 10 1115 o was stirred at ambient temperature for 24 h. A white precipitate formed
1
)\ | ,>—| over this period which was isolated by filtration and washed with

N acetonitrile (15 mL) to give H-9-I(Cl) as a colorless powder Yield:
1.43 g (3.08 mmol, 99%). 'H NMR (400 MHz, DMSO-dy): 6 (ppm) = 9.23 (s, 1H, H16), 7.83 (d,
3Jun = 1.7 Hz, 1H, H19), 7.74 (d, 3Jyn = 1.7 Hz, 1H, H18), 4.25 (m, 4H, H10, H12), 3.88 (s, 3H,
H20), 3.39 (s, 3H, H14), 3.20 (s, 3H, H13), 2.31 (m, 2H, H11). *C{'H} NMR (101 MHz, DMSO-
ds): 0 (ppm) = 153.2 (C6), 150.6 (C2), 149.4 (C4), 136.8 (C16), 123.5 (C18), 122.2 (C19), 108.7
(C5), 108.1 (C8), 45.8 (C12), 45.3 (C10), 35.8 (C20), 30.1 (C11), 29.4 (C14), 27.5 (C13). HRMS

(ESI, positive ions): m/z (%) = 429.0526 (100, calcd for [H-9-1]" 429.0536).

7.3. Synthesis von H-9-1(PFg).
A sample of H-9-I(Cl) (0.30 g, 0.65 mmol) was suspended in methanol
16,20 IPFs (10 mL) and NH4PFs (1.05g, 6.44 mmol) was added to the

~N17
12 . . . . .
o 1 N\) 18 suspension. The reaction mixture was stirred for 18 h at ambient
1
13 N 65| N>7_ temperature. After filtration the solid residue was washed with a small
|
)\N 4 Ng amount of methanol (10 mL) to give H-9-1(PFy) as a colorless powder.

Yield: 128 mg (0.22 mmol, 34%). '"H NMR (400 MHz, DMSO-di): &
(ppm) = 9.11 (s br, 1H, H16), 7.79 (s br, 1H, H19), 7.70 (s br, 1H, H18), 4.26 (m, 4H, H10, H12),
3.84 (s, 3H, H20), 3.40 (s, 3H, H14), 3.22 (s, 3H, H13), 2.30 (m, 2H, H11). BC{'H} NMR
(101 MHz, DMSO-dy): ¢ (ppm) = 153.2 (C6), 150.6 (C2), 149.3 (C4), 136.8 (C16), 123.5 (C18),
122.2 (C19), 109.0 (C5), 105.1 (C8), 45.8 (C12), 45.5 (C10), 35.7 (C20), 30.1 (C11), 29.4 (C14),
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27.6 (C13). F{'H} NMR (376 MHz, DMSO-dg): 6 (ppm) =—70.2 (d, 'Jgp=711.4 Hz). 3'P{'H}
NMR (162 MHz, DMSO-ds): 6 (ppm) = —144.2 (sep, 'Jpr = 711.4 Hz). HRMS (ESI, positive ions):
m/z (%) =429.0527 (100, calcd for [H-9-1]" 429.0536).

8. Synthesis of complex [10](PFg).
/20_| pr, Samples of H-9-1(PFe) (14 mg, 0.024 mmol) and [Pd(PPhs)4] (28 mg,

N
12 N©18 0.025 mmol) were dissolved in freshly distilled tetrahydrofuran and the
11
3\1 6 5 :l)///p;m solution was stirred at 35 °C for 1 h. Subsequently, the reaction mixture
)2\ />_ Pd ! was stirred for another 18 h at 25 °C. After removal of the solvent, the
No PPh3

residue was washed with dry diethyl ether (2 x 10 mL) and n-hexane
(2 x 10 mL) to give complex [10] as colourless solid. Yield: 18 mg (0.015 mmol, 62%). 'H NMR
(400 MHz, CD,Cl,): 6 (ppm) = 8.82 (s br, 1H, H16), 7.58 (m, 12H, Ph-H,,,), 7.41 (m, 1H, H19),
740 (m, 6H, Ph-H,,,), 7.33 (m, 12H, Ph-H,..), 7.25 (d, 3Jun=1.8 Hz, 1H, H18), 3.97 (t,
3Jun = 6.6 Hz, 2H, H12), 3.92 (s, 3H, H20), 3.83 (t, *Juy = 7.5 Hz, 2H, H10), 3.21 (s, 3H, H13), 3.19
(s, 3H, H14), 1.69 (m, 2H, H11). 3C NMR (101 MHz, CD,Cl,): 6 (ppm) = 166.5 (t, 2Jcp = 3.3 Hz,
C8), 153.9 (C6), 151.2 (C2), 152.1 (t, “Jcp = 1.2 Hz, C4), 136.8 (C16), 135.1 (vt, >*Jcp = 6.2 Hz, Ph-
Corno)s 131.6 (vt, 13Jpc =24.7 Hz, Ph-Cy,), 131.0 (Ph-C,ppe), 128.5 (vt, 3Jcp = 5.2 Hz, Ph-C,er0),
123.7 (C19), 123.1 (C18), 109.6 (C5), 45.5 (C12), 44.8 (C10), 36.9 (C20) 30.0 (C11), 29.6 (C14),
27.8 (C13). 3'P{!H} NMR (162 Hz, CD,Cl,): & (ppm) = 18.1 (s, PPh3), —144.2 (sep, 'Jpr = 711 Hz,
PF¢). YF{'H} NMR (376 Hz, CD,Cl,): 6 (ppm) = -72.3 (d, 'Jpp =711 Hz). HRMS (ESI, positive
ions): m/z (%) = 1059.1427 (60, calcd for [10]* 1059.1411).

9. Synthesis of complex [11].

28- A sample of H-9-I(Cl) (50 mg, 0.11 mmol) was suspended together with
S 29
\/ B with potassium carbonate (55 mg, 0.40 mmol), potassium bromide (13 mg,
25 26 Pd

2 >@ s20 0.11 mmol) and [Pd(dmba)Cl], (28 mg, 0.05 mmol) in 10mL of
//ZZ/EN\)w acetonitrile. The reaction mixture was stirred for 18 h at 60 °C. The solvent
o 10
13 1 6

NN was then removed and the residue was dissolved in a small amount of
| [
O%\T34 l;l/>8_ dichloromethane (5 mL). This solution was filtered through small plug of

Celite. Column chromatography (dichloromethane:methanol 95:5) gave
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[11] as a yellow solid. Yield: 22 mg (0.03 mmol, 60%). '"H NMR (400 MHz, CDCl;): & (ppm) =
7.07 (d, 3Jun = 2.0 Hz, 1H, H19), 6.99 (d, *Jun = 2.0 Hz, 1H, H18), 6.94 (m, 1H, H25), 6.89 (m, 1H,
H24), 6.67 (dt, *Jyy = 1.7 Hz, 3Juyy = 7.3 Hz, 1H, H23), 5.76 (dd, “Jyn = 1.2 Hz, 3Jyy = 7.5 Hz, 1H,
H22), 4.51 (m, 1H, H12a), 4.41 (m, 1H, H12b), 4.40 (m, 1H, H10a), 4.31 (m, 1H, H10b), 3.95 (d,
2Jun = 14.0 Hz, 1H, H27a), 3.89 (s, 3H, H20), 3.74 (d, 2Jug = 14.0 Hz, 1H, H27b), 3.51 (s, 3H,
H14), 3.32 (s, 3H, H13), 2.97 (s, 3H, H28), 2.85 (s, 3H, H29), 2.55 (m, 1H, H1l1a), 2.29 (m, 1H,
H11b). BC{'H} NMR (101 MHz, CDCl;): 6 (ppm) = 172.7 (C16), 153.7 (C6), 153.0 (C21), 151.1
(C2), 149.8 (C4), 148.6 (C26), 134.6 (C22), 125.4 (C23), 124.0 (C24), 122.7 (C18) 122.2 (C25),
120.4 (C19), 110.0 (C5), 100.5 (C8), 71.7 (C27), 52.9 (C29), 52.9 (C28), 48.4 (C12), 47.0 (C10),
38.8 (C20), 30.8 (C11), 29.8 (C14), 28.8 (C13). HRMS (ESI, positive ions): m/z (%) = 668.0464
(100, calcd for [[11]-Br]* 668.0471).

10. Synthesis of complex [12].
A mixture of H-9-I(Cl) (25 mg, 0.054 mmol) and silver(I)oxide (25 mg,
j/"\t@\k 0.11 mmol) was suspended in dichloromethane (10 mL). The mixture was
stirred for 2 h at 25 °C under exclusion of light. Subsequently, [RuCl,(p-
. NI, cymene)], (16.5 mg, 0.027 mmol) was added and the mixture was stirred at
/7/{1’ " ambient temperature for 12 h. The mixture was then filtered through celite
A |2 and the solvent was removed in vacuo to give [12] as a yellow solid. Yield:
14 24 mg (0.033 mmol, 61%). '"H NMR (400 MHz, CDCl;): ¢ (ppm) = 7.04
(d, *Jun =2.0 Hz, 1H, H18), 7.00 (d, *Jun =2.0 Hz, 1H, H19), 5.49 and 5.48 (d, 2H, H, and H,),
5.21 and 5.18 (d, 2H, H¢ and Hy), 4.55 (m, 1H, H10a), 4.44 (m, 1H, 12a), 4.17 (m, 1H, H10b), 3.97
(m, 1H, 12b), 3.73 (s, 3H, H20), 3.53 (s, 3H, H14), 3.36 (s, 3H, H13), 2.75 (m, 1H, Hy), 2.36 (m,
1H, H11a), 2.16 (m, 1H, H11b), 2.02 (s, 3H, Hy), 1.25 (m, 3H, H;), 1.24 (m, 3H, H;). *C{'H} NMR
(101 MHz, CDCls): d (ppm) = 178.6 (C16), 166.5 (C,), 153.9 (C6), 151.3 (C2), 150.0 (C4), 123.6
(C18), 120.4 (C19), 110.1 (C8), 107.5 (Cy), 102.0 (C5), 96.0 (C.), 82.5-80.7 (C., Cq4, Cy, Cy), 47.9
(C12), 47.1 (C10), 37.8 (C20), 31.8 (C11), 31.7 (Cy), 29.8 (C14), 28.0 (C13) 22.8 (C)), 22.6 (C),

18.9 (Cy).
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11. Synthesis of complex [13].
B A mixture of [10] (22mg, 0.030 mmol) and [Pd(PPhs),] (37 mg,

C

j b d
/h\®\k 0.030 mmol) was dissolved in freshly distilled tetrahydrofuran. The mixture

9 /5 ¢

029(5 R%}ﬁ_N/ 20 was stirred at ambient temperature for 3 d. Subsequently, the solvent was

o 13ﬁ/7 18 removed and the solid residue was washed with tetrahydrofuran (3 x
A |5 N/>7§_5 dp_rj 10 mL) and diethyl ether (1 x 10 mL). The residue was then dried in vacuo
04%\4']‘3 4 No é’iF’hz to give [13] as colorless solid. Yield: 23 mg (0.017 mmol, 57%). '"H NMR
° (400 MHz, MeOH-d,): & (ppm) = 7.71 (m, 12H, Ph-H,4), 7.47 (m, 6H,

P Ph-H,,.), 7.40 (m, 12H, Ph-H,r,), 7.27 (d, *Jun = 1.8 Hz, 1H, H18), 6.41

(d, *Jun = 1.8 Hz, 1H, H19), 5.83 (d, *Jun = 5.9 Hz, 2H, H, and H,), 5.54 (d, 3*Juu = 5.9 Hz, 1H, Hy),
5.49 (d, 3Juyny = 5.9 Hz, 1H, Hy), 4.41 (m, 1H, H10a), 4.11 (m, 1H, H12a), 3.98 (m, 1H, H12b), 3.94
(m, 1H, H10b), 3.76 (s, 3H, H20), 3.27 (s, 3H, H13), 3.16 (s, 3H, H14), 2.86 (m, 1H, Hy), 2.05 (s,
3H, Hy), 2.01 (m, 1H, Hl1la), 1.81 (m, 1H, H11b), 1.33 (m, 6H, H; and H;). *C{'H} NMR (101
MHz, MeOH-dy): 6 (ppm) = 178.4 (C16), 168.8 (t, 2Jcp = 4.5 Hz, C8), 168.5 (C,), 154.6 (C6), 152.5
(C2), 152.5 (C4), 136.2 and 136.1 (dd, 2Jcp = 7.2 Hz, *Jcp = 5.4 Hz, Ph-C,,4,), 132.9 and 132.5 (dd,
Jep =302 Hz, 3Jcp=19.7Hz, Ph-C,,), 132.1 and 131.9 (Ph-C,.,), 129.4 and 129.3 (dd,
3Jcp = 6.3 Hz, °Jcp = 4.2 Hz, Ph-C,,.,), 125.2 (C18), 121.6 (C19), 110.9 (C5), 109.5 (Cy), 98.6 (C.),
84.9 (C; or Cy), 83.4 (C.or Cy), 81.6 (C4 or Cy), 81.1 (Cq or Cy), 49.2 (C12), 47.4 (C10), 38.2 (C20),
33.4 (C11), 33.1 (Cp), 30.0 (C14), 28.1 (C13), 23.4 (C; or C)), 22.8 (C; or Cj), 19.1 (Cy). *'P{'H}
NMR (162 Hz, MeOH-dy): 6 (ppm) = 19.8 and 19.7 (d, 2Jpp = 450 Hz). HRMS (ESI, positive ions):
m/z (%) = 965.1385 (5, calcd for [[13]-I-PPh;]* 965.1369).
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12. X-ray crystallography.

X-ray diffraction data were collected with a Bruker AXS APEXII CCD diffractometer equipped
with a microsource using graphite-monochromated Mo Ka (4 = 0.71073 A) or Cu Ka (A = 1.154178
A). Semiemperical multi-scan absorption corrections were applied to all data sets.S53 Structure
solutions were found with SHELXT (intrinsic phasing)$* and were refined with SHELXLSS against
|F?| of all data using first isotropic and later anisotropic thermal parameters for all non-hydrogen

atoms. Hydrogen atoms have been added to the structure models on calculated positions.

Crystal Data for [3]PFsCH,CI,. Single crystals were grown at ambient temperature by vapor
diffusion of diethyl ether into a saturated solution of [3]PFs in CH,Cl,. Crystal Data for
[1]PF¢-CH,Cl,: Formula Cy6Hy3N4CLI3F¢P,Pt, M = 1129.224 g-mol~!, colorless needle, 0.53 x 0.09 x
0.06 mm?, a = 11.3321(3), b = 25.8698(6), c = 16.9685(4) A, B=99.1760(10)°, V = 4910.87(2) A3,
Mo Ka radiation, pee = 1.525 grem™, g = 3.144 mm~!, monoclinic, space group P2,/n, Z = 4,
empirical absorption correction (0.61 < 77< 0.75), T = 100(2) K, w and ¢ scans, 74126 intensities
collected (4.0° <26<56.1°), 11862 unique intensities (R, = 0.0733) and 9873 observed intensities
(I = 20(1)), refinement of 572 parameters against |F?| of all independent intensities with hydrogen
atoms on calculated positions. R = 0.0430, R,, = 0.0908, R,; = 0.0546, Ry = 0.0953. The
asymmetric unit contains one formula unit [3]PFs and one molecule of CH,Cl,. One of the
chloratoms of the dichloromethane molecule is disordered. No hydrogen positions were calculated

for the disordered dichloromethane molecule.

Crystal Data for [6]-2CH;CN. Single crystals were grown at ambient temperature from an
acetonitrile solution of [6]. Crystal Data for [6]-2CH3;CN: Formula C33H39NglIr;O,, M = 1025.72
g'mol~!, orange block, 0.24 x 0.09 x 0.08 mm3, a = 8.4757(2), b = 15.2789(3), ¢ = 15.8657(3) A, «
= 116.8130(10), = 105.4610(10), vy = 91.0970(10)°, V = 1743.98(6) A3, Mo Ka radiation, O =
1.953 grem™3, g = 5.641 mm™!, triclinic, space group P-1, Z = 2, empirical absorption correction
(049 < T<0.75), T=1002) K, w and ¢ scans, 33039 intensities collected (3.0° < 26 < 64.6°),
11192 unique intensities (R;; = 0.0303) and 10273 observed intensities (I > 20([)), refinement of
425 parameters against |F?| of all independent intensities with hydrogen atoms on calculated

positions. R = 0.0231, R, = 0.0513, R,; = 0.0265, Ry, .y = 0.0525. The asymmetric unit contains one
S13



formula unit [6] and two molecules of CH;CN.

Crystal Data for [7]. Single crystals were grown at ambient temperature slow evaporation of the
solvent from a THF solution of [7]. Crystal Data for [7]: Formula C¢sHg;Ngl,1rO,P,Pd, M = 1574.55
g'mol-!, orange prism, 0.12 x 0.10 x 0.07 mm?, a = 24.6695(6), b = 13.7796(3), ¢ = 24.9858(6) A,
= 110.6220(10)°, ¥ = 7949.3(3) A3, Cu Ka radiation, pe. = 1.316 grem™3, g = 11.789 mm™,
monoclinic, space group P2,/n, Z =4, empirical absorption correction (0.39 < 7<0.49), T=100(2)
K, w and ¢ scans, 127354 intensities collected (7.4° <28< 133.8°), 14061 unique intensities (R, =
0.1724) and 9470 observed intensities (I > 20(/)), refinement of 720 parameters against |F7| of all
independent intensities with hydrogen atoms on calculated positions. R = 0.0514, R, = 0.1184, R, =

0.0828, Ry an = 0.1334. The asymmetric unit contains one formula unit [7].

Crystal Data for [10]PFsCH,CI,. Single crystals were grown at ambient temperature by vapor
diffusion of diethyl ether into a saturated solution of [3]PF¢ in CH,Cl,. Crystal Data for
[10]PF4 CH,Cl,: Formula Cs;Hs5oNgCl,FsIO,P3Pd, M = 1290.08 g'mol~!, colorless prism, 0.24 x
0.16 x 0.10 mm?, @ = 14.3613(8), b = 20.3225(8), c = 18.2235(8) A, B=101.367(5)°, V = 5214.3(4)
A3, pae = 1.643 g-em™, g = 1,211 mm™!, monoclinic, space group P2,/n, Z = 4, empirical
absorption correction (0.17 < 7<0.21), T = 100(2) K, @ and ¢ scans, 97532 intensities collected
(3.5° £26 < 63.2°), 16999 unique intensities (R, = 0.0587) and 14188 observed intensities (/ >
20(1)), refinement of 652 parameters against |F?| of all independent intensities with hydrogen atoms
on calculated positions. R = 0.0317, Ry, = 0.0746, Ry = 0.0416, R, .y = 0.0797. The asymmetric unit
contains one formula unit [10]PF4 and one molecule of CH,Cl,. The checkcif file features an A level
alert (peak of 4.73 eA? 0.87 A from I1). This peak has no physical meaning and the observation of
strong residual peaks in close proximity to very heavy atoms is not uncommon. A statement

regarding this situation has been added to the cif file.

Crystal Data for [11]-Et,0. Single crystals were grown at ambient temperature by vapor diffusion
of diethyl ether into a saturated solution of [10] in CH,Cl,. Crystal Data for [10]-Et,O: Formula
C,7H39N,03Pd, M = 822.86 g-mol~!, colorless block, 0.42 x 0.21 x 0.11 mm?, a = 9.8219(3), b =
12.6068(3), ¢ = 25.4527(7) A, B=97.735(2)°, V = 3126.09(15) A3, peac = 1.748 g-cm™3, = 2.899
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mm~!, monoclinic, space group P2,/c, Z = 4, empirical absorption correction (0.58 < 7'< 0.75), T =
100(2) K, @ and ¢ scans, 53986 intensities collected (3.6° < 26 < 54.4°), 6961 unique intensities
(Rint = 0.0499) and 6111 observed intensities (I > 2o(])), refinement of 341 parameters against |F?| of
all independent intensities with hydrogen atoms on calculated positions. R = 0.0606, R, = 0.1580,
Ra = 0.0685, Ry, a1 = 0.1642. The asymmetric unit contains one formula unit [11] and one molecule
of diethyl ether. The positional parameters of the diethyl ether molecule were refined with isotropic

thermal parameters and no hydrogen positions were calculated for the diethyl ether molecule.
CCDC 2008111 ([3]PF¢-CH,Cl;), 2008110 ([6]-:2CH3CN), 2008112 ([7]), 2008113

([10]PF4-CH,Cl,) and 2008114 ([11]-Et,O) contain the crystallographic data for this paper. These
data can be obtained free of charge from The Cambridge Crystallographic Data Centre.
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11. NMR spectra of all new compounds.
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Figure S1. '"H NMR spectrum of H-1(Cl) (400 MHz, CDCls).
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Figure S2. '"H NMR spectrum of H-1(Cl) (101 MHz, CDCls).
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Figure S3. 'H NMR spectrum of H-2(PFg) (400 MHz, CD;CN).
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Figure S4. 13C NMR spectrum of H-2(PFg) (101 MHz, CD;CN).
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Figure S5. 'H NMR spectrum of [3](PFg) (400 MHz, CD,Cl,).
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Figure S6. 13C NMR spectrum of [3](PFg) (101 MHz, CD,Cl,).
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Figure S7.3'P NMR spectrum (top) and Pt NMR spectrum (bottom) of [3](PFs) (162 MHz,
86 MHz, CD,Cl,).
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Figure S8. '"H NMR spectrum of 4-1 (400 MHz, CDCIl;).
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Figure S9. BC{'H} NMR spectrum of 4-1 (101 MHz, CDCl;).

e

14 19 /25
24 1
12 13 N\) H,0
21

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

50 45 40 35 30  &ppm

O)\N 4 N9 /
21/22 23
r_A_\
15 12
e 25 23|24
19 10\17 DMSO
A I a Jl J

Figure S10. '"H NMR spectrum of H-5-I(Cl) (400 MHz, DMSO-dg).
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Figure S11. BC{'H} NMR spectrum of H-5-I(Cl) (101 MHz, DMSO-dg).
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Figure S12. '"H NMR spectrum of [6] (400 MHz, CDCls).
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Figure S13. BC{'H} NMR spectrum of [6] (101 MHz, CDCls).
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Figure S14. 'H NMR spectrum of [7] (400 MHz, THF-d).
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Figure S15. 3C NMR spectrum of [7] (101 MHz, THF-d).
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Figure S16. *'P{'H} NMR spectrum of [7] (162 MHz, THF-dj).
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Figure S17. 'H NMR spectrum of 8-I (400 MHz, CDCl;).
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Figure S18. BC{'H} NMR spectrum of 8-1 (101 MHz, CDCls).

S24



20
©_ el /
1 N@W
15\ 18
10 11 19 14 13
13 20
\1 65 N7 \ /
N 8
A L
072°NJ74 Ng
3
14 DMSO
10/12
16 19 18 11
| I J\ W
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 &ppm
Figure S19. 'H NMR spectrum of H-9-I(Cl) (400 MHz, DMSO-dg).
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Figure S20. 3C NMR spectrum of H-9-I(Cl) (101 MHz, DMSO-d).
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Figure S21. 'H NMR spectrum of H-9-1(PF,) (400 MHz, DMSO-dj).
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Figure S22. BC{'H} NMR spectrum of H-9-1(PFy) (400 MHz, DMSO-dj).
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Figure S23. 'H NMR spectrum of [10](PF¢) (400 MHz, CD,Cl,).
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Figure S24. BC{'H} NMR spectrum of [10](PF¢) (101 MHz, CD,Cl,).
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Figure S25. 3'P{!H} NMR spectrum of [10](PFs) (162 MHz, CD,Cl,).
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Figure S26. '"H NMR spectrum of [11] (400 MHz, CDCl5).
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Figure S27. BC{'H} NMR spectrum of [11] (101 MHz, CDCI;).
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Figure S28. 'H NMR spectrum of [12] (400 MHz, CDCl3).

529



9 /¢
a O\\Ru 13 k
2L o \18 /20 CDCl, 11 14
(0] /N h
12\ Y,
\)13
o 19/ 19
3165 /7
N
N N g
| )l
072"N; 4 N9
14| c/d/flg
\
18 19 pit
/ b e 12 10
16 . 62/4 s s N 22 [
i I amuin
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 S/ppm

Figure S29. BC{'H} NMR spectrum of [12] (101 MHz, CDCl).
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Figure S30."H NMR spectrum of [13] (400 MHz, MeOH-d,).
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Figure S31. BC{'H} NMR spectrum of [13] (101 MHz, MecOH-d,).
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Figure S32.3'P{'H} NMR spectrum of [13] (162 MHz, MeOH-d,).
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