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1. General Methods

'H and *C NMR spectra were recorded on a Bruker Avance Ill 400 or a Bruker Avance Ill 300
instrument operating at 400.13 and 300.13 MHz for H and at 100.62 and 75.47 MHz for *C,
respectively, or a JEOL ECX 400 or a JEOL ECX 270 instrument operating at 400.18 and 269.71
MHz for *H and at 100.62 and 67.82 MHz for 3C, respectively, at a probe temperature of 23 °C.
The chemical shifts & are calculated in ppm; the solvent residual signals of incomplete deuterated
solvent molecules were used as internal reference for the *H NMR spectra and the carbon solvent
signals for 1*C NMR spectral data. NMR multiplicities are abbreviated as follows: s = singlet, d =
doublet, t = triplet, g = quartet, spt = septet, m = multiplet, br = broad signal. Coupling constants
J are given in Hz. Melting points were determined using an Electrothermal I1A9200 Programmable
Digital Melting Point Apparatus. UV-VIS spectra were recorded on a J&M Analytik AG TIDAS 100
spectrometer and Schlenk cuvettes with a path length of 1 cm as solutions in THF. Solvents were
purified using a two-column solid-state purification system (MBraun SPS 5/7 or Glass Contour
System, Irvine, CA) and transferred to the glovebox without exposure to air. Pentane, hexanes
and benzene were stored over a mirror of potassium, whereas all other solvents were stored over
activated molecular sieves. NMR solvents were obtained dry and packaged under argon and
stored over activated molecular sieves or a mirror of potassium (C¢Ds). The palladium(0) complex
CAAC™re-pd(0) (1)* was synthesized as reported in the literature. Naphtho[b]cyclopropene was
gratefully provided from Peter Chen’s lab, where it was synthesized as reported in the literature.?
All other reagents were obtained from commercial sources and used as is without further
purification.
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2. Synthesis and Crystallization of Metal Complexes

(CAACM"¢)Pd(CN)(Ph) 2

Bu
DipN=(  NDip
Ph-CN /

(CAAC)Pd(py) - Pd\
pyridine or CN
benzene

CAAC™re-pPd(0) (1 eq., 25 mg, 40 umol) was dissolved in benzene to give a dark-red solution.
Benzonitrile (1.2 eq./5.0 pl/48 umol) was added, and the solution turned orange-yellow within 4
hours, whereby a yellow precipitate forms. Quantitative precipitation was induced by adding n-
pentane. The product 2 was washed with n-pentane and dried in vacuo to give it as a yellowish
solid in quantitative yield. Single crystals suitable for X-ray crystallography were obtained by slow
evaporation of a concentrated pyridine solution.

Note: In pyridine, quantitative conversion requires 4 days at room temperature.

H NMR (269.7 MHz, pyridine-ds): & = 7.47-7.56 (m, 2H, ArCHpjy), 7.35-7.45 (m, 1H, ArCHpj),
7.25-7.34 (m, 3H, ArCHpip) 7.01-7.04 (m, 1H, ArH), 6.82—6.84 (m, 2H, ArH), 6.72—6.76 (m, 2H,
ArH), 3.95 (spt, 3J = 6.8 Hz, 1H, CH(CHs),), 3.34 (spt, 3J = 6.8 Hz, 1H, CH(CHs).), 3.18 (d, 3J =
13.9 Hz, 1H, CHy), 3.07 (spt, 3J = 6.8 Hz, 1H, CH(CHj3),), 2.41-2.48 (m, 1H, CH(CHz3)2), 2.30 (d,
3J = 13.9 Hz, 1H, CHy), 2.25 (s, 3H, CHg), 2.12 (d, 3J = 6.2 Hz, 3H, CH(CHs)2), 1.99 (d, 3J = 6.2
Hz, 3H, CH(CHa)2), 1.69 (d, 3J = 6.2 Hz, 3H, CH(CHs)2), 1.46 (d, 3J = 6.9 Hz, 3H, CH(CHa)2), 1.43
(d, 3J = 6.8 Hz, 3H, CH(CHg)2), 1.40 (s, 3H, CHg), 1.36 (d, 3J = 6.8 Hz, 3H, CH(CHj3)2), 1.32 (s,
CHg), 1.21 (s, 9H, C(CHs)3), 1.10 (d, 3J = 6.2 Hz, 3H, CH(CHj3)2), 0.18 (d, 3J = 6.2 Hz, 3H,
CH(CHs3)2) ppm.

13C NMR (100.6 MHz, pyridine-ds): & = 248.4 (C, carbene), 189.6 (C, imine), 147.5 (ArCpiy), 146.4
(ArCpip), 146.3 (ArCpip), 145.5 (ArCpip), 140.0 (CN), 138.7 (ArCpip), 137.7 (ArCpip), 137.3 (ArCHoip),
136.5 (ArCHpip), 134.9 (ArCen), 130.4 (ArCHpjp), 128.9 (ArCHbpip), 126.8 (ArCHgn), 126.5 (ArCHan),
126.2 (ArCHen), 124.5 (ArCHgn), 122.0 (ArCHgn), [Superimposed by pyridine-ds: 2x ArCHpip], 82.6
(Cq), 78.1 (Cq), 45.9 (CH,), 44.0 (Cq), 33.6 (CHg3), 31.7 (3x C(CHs3)3), 31.3 (CH3), 30.4 (CH(CHs)),
29.8 (CH(CHgs)2), 29.5 (CH(CHsa)2), 29.3 (CH(CHs).), 28.8 (CH(CHs)2), 27.5 (CH(CHz)2), 26.8
(CH(CHg)2), 25.4 (CH(CHs)2), 24.9 (CH(CHs3)2), 24.6 (CH(CHs)2), 24.2 (CHs), 24.1 (CH(CHs)2), 22.6
(CH(CHz)2) ppm.

M.p.: 168 °C (decomp.).

ESI-MS (in THF): m/z calcd. For [M+H]" ([C4asHeoN3Pd]*) 724.3817, found 724.3797.
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Figure S1. *H NMR spectrum of 2 in pyridine-ds (400.13 MHz). Residual solvent impurities:

pentane (*), benzonitrile (#).
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Figure S2. 3C NMR spectrum of 2 in pyridine-ds (100.6 MHz).
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Figure S3. ¥C NMR spectrum of 2 in pyridine-ds (100.62 MHz) (top), stacked with the DEPT-
135 spectrum (bottom).
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Figure S4. HSQC NMR spectrum of 2 in pyridine-ds (400.13 MHz, 100.62 MHz).

S5



B
Pd i 1]

N

150

200

T T T T T T T T T T —T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 00 -05 -1.0
& /ppm

Figure S5. HMBC NMR spectrum of 2 in pyridine-ds (400.13 MHz, 100.62 MHz).

Figure S6. Precipitate of 2 in benzene-dg after 4 h reaction time.
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Figure S7. H-NMR reaction monitoring in benzene-ds of the formation of 2 tentatively suggests
the formation of an intermediate 1T-complex according to comparison with related NMR spectra in
the literature.! Note that the starting material gives broad signals in benzene-ds, and that
precipitate is already present after 15 min reaction time.
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(CAAC™ne)pd(benzocyclobutenone) 3

1
0 WBU
DipN= -
©j P _NDip Py Py

A
(CAAC)Pd(py) - o= Fd

- . Pd

. (0]
benzene @ pyridine @

CAAC™re-pd(0) (1.0 eq., 10 mg, 14 pmol) was dissolved in benzene to give a red solution.
Benzocyclopropenone (1.2 eq., 2 mg, 17 umol) was added and the solution instantaneously
turned yellow. Yellow crystals formed over the course of 3 h. The crystalline material was
collected, washed with pentane and dried in vacuo to give the product as yellow solid in
guantitative yield. Crystals formed this way were suitable for X-ray crystallography.

Pyridine solutions turn purple over the course of 1 week under the formation of the complex
(py)2Pd(benzocyclobutenone), quantitative conversion is obtained upon heating to 80 °C overnight.

'H NMR (400 MHz, pyridine-ds): 6 = 7.53 (d, 3J = 7.6 Hz, 1H, ArCH), 7.49 (dd, 3J =7.8,1J = 1.7
Hz, 1H, ArCH), 7.39-7.27 (m, 3H, ArCH), 7.18 (dd, 3J = 7.1, 1J = 2.0 Hz, 1H, ArCH), 7.10 (d, 3J =
7.3 Hz, 1H, ArCH), 6.94 (td, 3J = 7.2, 1J = 1.3 Hz, 1H, ArCH), 6.78 (t, 3J = 7.3 Hz, 1H, ArCH), 5.55
(dd, 33 = 7.6, 1J = 1.3 Hz, 1H, ArCH), 4.46 (d, 3J = 15.0 Hz, 1H, CH.C(O)Pd), 3.52 (d, 3J = 15.0
Hz, 1H, CH.C(O)Pd), 3.41 (hept, 3J = 6.8 Hz, 1H, CH(CHa),), 3.28-3.16 (m, 2H, CH(CHa),), 3.13
(d, 3J = 13.8 Hz, 1H, CH (CAAC)), 3.04 (hept, 3J = 6.7 Hz, 1H, CH(CHj3)), 2.36 (d, 3J = 13.7 Hz,
1H, CHz (CAAC)), 2.26 (s, 3H, CH3), 1.79 (d, 3J = 6.6 Hz, 3H, CH(CHa)2), 1.49 (d, 3J = 6.7 Hz, 3H,
CH(CHa),), 1.46 (s, 3H, CHs), 1.41 (d, ®J = 6.7 Hz, 3H, CH(CHs)2), 1.40 (d, 3J = 5.9 Hz, 3H,
CH(CHs)2), 1.39 (s, 3H, CHg), 1.36 (d, 3J = 6.8 Hz, 3H, CH(CHs),), 1.34 (d, 3J = 6.7 Hz, 3H,
CH(CHs)2), 1.26 (d, 3J = 6.9 Hz, 3H, CH(CHs3)2), 1.20 (s, 9H, C(CHs)s), 0.99 (d, 3J = 6.7 Hz, 3H,
CH(CHs3)2).ppm.

13C NMR (100.6 MHz, pyridine-ds): 6 = 259.16 (C, carbene), 227.35 (C, carbonyl), 187.59 (C,
imine), 168.88 (ArCPd), 146.85 (ArC), 146.46 (ArC), 145.55 (ArC), 138.21 (ArC), 137.47 (ArC),
136.90 (ArC), 136.52 (ArCH), 135.43 (ArC), 129.82 (ArCH), 126.01 (ArCH), 125.80 (ArCH),
125.26 (ArCH), 124.45 (ArCH), 124.24 (ArCH), 123.77 (ArCH), 123.20 (ArCH), 119.81 (ArCH),
82.04 (Cq), 77.64 (Cq), 71.65 (CH2C(O)Pd), 46.31 (CH, (CAAC)), 43.91 (Cq), 35.12 (CHs), 31.47
(CHs), 31.42 (C(CHas)s), 30.29 (CH(CHs)2), 29.92 (CH(CHs)2), 29.38 (CH(CHa)2), 29.11 (CH(CHs)»),
28.46 (CH(CHs)2), 28.34 (CHs), 26.58 (CH(CHas)z), 26.36 (CH(CHa).), 24.78 (CH(CHa)y), 24.42
(CH(CH3)2), 23.78 (2x CH(CHs3)2), 23.63. (CH(CHz)2) ppm.

M.p.: 163 °C.

ESI-MS (in THF): m/z calcd. For [M+H]* ([C4sHs1N2Opd]*) 739.3813, found 739.3784.
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Figure S8. H NMR spectrum of 3 in pyridine-ds (400.13 MHz).
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Figure S10. C NMR spectrum of 3 in pyridine-ds (100.62 MHz) (top), stacked with the DEPT-
135 spectrum (bottom).

tE;lJ . L 20

D%N/\\_?L< °Ge ¢ °fo 30

Ip _NDip |40
e} Pd

I-50
L-60

o ¢ P k70

80
k90
100
k110
F120
° F130

F140

JLLML_—J,U«_WL lw

0 150

T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
5/ ppm

Figure S11. HSQC NMR spectrum of 3 in pyridine-ds (400.13 MHz, 100.62 MHz).
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Figure S13. HMBC NMR spectrum of 3 in pyridine-ds (400.13 MHz, 100.62 MHz).
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Figure S14. UV/Vis electronic absorption spectrum of 3 in THF (c = 28 pg/mL).
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(CAAC™ne)pPd(biphenylene) 4 and (py).Pd(bipyhenylene) 6

Bu
. —
OIO DipN _NDip Py, Py
(CAAC)Pd(py) Pd - Pd
benzene pyridine

CAAC™re-pPd(0) (1 eq., 25 mg, 40 umol) was dissolved in benzene to give a red solution.
Biphenylene (1.1 eq., 7 mg, 44 umol) was added and the solution turned instantaneously yellow-
orange. According to NMR data, the conversion was completed within 5 min. The product was
then precipitated with an excess of n-pentane. It was washed with n-pentane and dried in vacuo
to obtain 4 as a pale-yellow solid in quantitative yield. Single crystals suitable for X-ray
crystallography were obtained by vapor diffusion of pentane into a concentrated pyridine solution
at -30 °C.

Solutions of 4 in pyridine turn colorless within 2 hours, thereby forming colorless needles, which
are not only insoluble in pyridine, but also DMSO, benzene and chloroform. Single crystals of this
product suitable for X-ray crystallography were obtained through layering a solution of crude 4 in
pyridine with pentane at room temperature. SC-XRD (vide infra) identified this precipitate as
compound 6.

'H NMR (400.1 MHz, benzene-ds): 0 =7.46 (d, 3J = 7.5 Hz, 1H, ArCHyy), 7.42 (d, 3J = 7.5 Hz, 1H,
ArCHyp), 7.13-7.22 (m, 3H, ArCH) [*superimposed by benzene*], 7.05-7.10 (m, 2H ArCH), 7.00—
7.03 (M, 2H, ArCH/ ArCHyyp), 6.91-6.96 (m, 1H, ArCHyp), 6.74 (t, 3J = 7.4 Hz, 1H, ArCHyp), 6.36 (t,
3J =7.3 Hz, 1H, ArCHyp), 6.29 (d, 3J = 7.6 Hz, 1H, ArCHyyp), 5.41 (d, 3J = 7.6 Hz, 1H, ArCHyyp), 4.11
(spt, *J = 6.8 Hz, 1H, CH(CHa)), 3.69 (spt, *J = 6.6 Hz, 1H, CH(CHa),), 2.92 (spt, *J = 6.9 Hz, 1H,
CH(CHs)2), 2.59-2.67 (m, 2H, CH(CHs)2/CH), 1.81 (s, 3H, CHs), 1.59 (d, 3J = 6.8 Hz, 3H,
CH(CHa)2), 1.51 (d, 3J = 6.6 Hz, 3H, CH(CHa),), 1.45 (d, 3J = 6.6 Hz, 3H, CH(CHs).), 1.40 (s, 1H,
CH), 1.30 (d, 3J = 6.9 Hz, 3H, CH(CHs3)2), 1.23 (d, 3J = 6.7 Hz, 3H, CH(CHs)), 1.19 (d, 3J = 6.9
Hz, 3H, CH(CHs)2), 1.13 (d, 3J = 6.8 Hz, 6H, CH(CHs). and CHs), 0.94 (d, 3J = 6.8 Hz, 6H,
CH(CHs)2 and CHa), 0.93 (s, 9H, C(CHz)z ppm.

13C NMR (100.6 MHz, benzene-ds): & = 265.0 (C, carbene), 185.7 (C, imine), 172.0 (ArC), 161.7
(ArC), 158.7 (ArC), 157.4 (ArC), 146.6, (ArC), 146.3 (ArC), 145.6 (ArC), 140.9 (ArCHyy), 140.0
(ArC), 136.6 (ArC), 135.8 (ArC), 134.7 (ArCHop), 129.8 (ArCHoip), 127.4 (ArCHpp 0r ArCHpip), 126.3
(ArCHoip), 125.6 (ArCHbp), 124.4 (ArCHpip), 123.9 (ArCHup, or ArCHbpp), 123.5 (ArCHpp), 123.4
(ArCHop), 122.7 (ArCHpip), 122.6 (ArCHup), 119.5 (ArCH,), 118.7 (ArCHby), 80.9 (Cq), 76,4 (Cq),
44.9 (CHz), 43.1 (CQ/C(CH3)3), 34.5 (CH3), 32.3 (CH3), 315 (3X C(CH3)3), 29.7 (CH(CHg)z), 29.5
(CH(CHa)s), 29.1 (2x CH(CHs)2), 26.6 (CH(CHs)2), 26.4 (CH(CHs)2), 25.1 (2x CH(CHa)s), 24.9
(CH(CH3)2), 24.5 (CH(CH3)2), 23.3 (CH(CH3)2), 22.7 (CH3), 22.1 (CH(CHg)z) ppm.
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m.p.: 198 °C (decomp.).

ESI-MS (in THF): m/z calcd. For [M+H]* ([CasHesN2Pd]*) 773.4020, found 773.4080.
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Figure S16. C NMR spectrum of 4 in benzene-ds (100.62 MHz). Pentane impurity is labeled
with *,
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Figure S17. C NMR spectrum of 4 in benzene-ds (100.62 MHz). (top), stacked with the DEPT-
135 spectrum (bottom).
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Figure S18. HSQC NMR spectrum of 4 in benzene-ds (400.13 MHz, 100.62 MHz).
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Figure S19. HMBC NMR spectrum of 4 in benzene-ds (400.13 MHz, 100.62 MHz).

S16

5/ ppm

&/ppm



_J\_UMUUUML n Y B YL

T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
5 /ppm

Figure S20. The in-situ *H NMR (C¢Ds, 400 MHZz) spectrum after 5 min (black, bottom), stacked
with the spectrum of isolated 4 (red, top), confirms quantitative conversion within <5 min.
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(CAAC™ne)pd(naphthocyclopropene) 5

Bu
P A e

(CAAC)Pd(py) - Pd

benzene O

CAAC™re_-Pd(0) (1 eq., 20 mg, 29 umol) was dissolved in benzene to give a red solution.
Naphtho[b]cyclopropene (2 eq., 8 mg, 58 umol) was added and the solution immediately turned
pale yellow and precipitate formed over the course of 3 h. The precipitate was collected, washed
with pentane and dried in vacuo to give CAAC™"-Pd(naphtho[b]cyclopropene) 5 as beige-yellow
solid in guantitative yield, which co-crystallizes with about 0.8 eq. benzene according to the H
NMR spectroscopic analysis. Crystallization attempts through vapor diffusion of hydrocarbon
solvents or diethyl ether into a THF solution of 5 only led to the formation of fine powder. Single
crystals suitable for X-ray crystallography were obtained through layering of a solution of 1 in
benzene with a solution of naphtho[b]cyclopropene in pentane at room temperature.

IH NMR (400 MHz, pyridine-ds): & = 7.60 (d, 3J = 7.7 Hz, 1H, ArCH), 7.54 (d, 3J = 7.6 Hz, 1H,
ArCH), 7.50 (d, 3 = 7.7 Hz, 1H, ArCH), 7.46 (d, 3J = 7.7 Hz, 1H, ArCH), 7.45 — 7.37 (m, 2H, ArCH),
7.37 (s, 5H, benzene), 7.36 — 7.31 (m, 2H), ArCH), 7.26 — 7.22 (m, 1H, ArCH), 7.14 (ddd, 3J = 8.1,
3] = 6.7, ) = 1.4 Hz, 1H, ArCH), 6.81 (s, 1H, ArCH), 6.22 (s, 1H, ArCH), 3.58 (hept, 3J = 6.8 Hz,
1H, CH(CHa)2), 3.31 (hept, 3J = 6.9 Hz, 1H, CH(CHs)2), 3.19 (hept, 3J = 6.8 Hz, 1H, CH(CHs)2),
3.13 (hept, 3J = 6.9 Hz, 1H, CH(CHs)z), 3.02 (d, 3J = 13.1 Hz, 1H, CH, (CAAC)), 2.62 (d, 3J = 13.0
Hz, 1H, CH2 (CAAC)), 2.21 (s, 3H, CHs), 1.79 (d, 3J = 6.6 Hz, 3H, CH(CHs3),), 1.58 — 1.53 (m, 6H,
CH(CHs)2), 1.47 — 1.44 (m, 6H, CH(CHs)2)), 1.39 — 1.33 (m, 4H, CH(CHs),) and PdCH), 1.32 (d,
3] = 6.9 Hz, 3H, CH(CH3)2),1.30 (s, 3H, CHs), 1.28 (s, 3H, CHs), 1.28 — 1.22 (m, 12H, C(CHz)sand
CH(CHs)2), 0.52 (d, 3J = 11.4, 1H, PdCH,) ppm.

13C NMR (100.6 MHz, pyridine-ds): 6 = 256.97 (C, carbene), 187.03 (C, imine), 162.58 (ArC),
148.18 (ArC), 146.53 (ArC), 146.04 (ArC), 145.40 (ArC), 137.57 (ArC), 137.48 (ArC), 136.46 (ArC),
133.78 (ArC), 133.27 (ArC), 130.00 (ArCH), 129.20 (benzene), 128.57 (ArCH), 128.39 (ArCH),
127.66 (ArCH), 125.92 (ArCH), 125.78 (ArCH), 125.52 (ArCH), 124.79 (ArCH), 124.33 (ArCH),
122.62 (ArCH), 122.57 (ArCH), 118.54 (ArCH), 80.22 (Cq), 76.40 (Cq), 46.34 (CH.), 43.56 (Cq),
31.45 (C(CHa)s), 31.23 (CH(CHs)2), 30.24 (CH(CHs)2), 30.17 (CHs), 29.62 (CH(CHa)), 29.46
(CH(CHs)2), 29.05 (CH(CHa),), 28.40 (CH(CHs)2), 27.39 (CH(CHa),), 26.35 (CH(CHs)2), 25.54
(CH(CHa)2), 24.89 (CH(CHs)2), 24.82 (CH(CHa)2), 24.48 (CHs), 24.35 (CHa), 23.37 (CH(CHzs)2),
-8.96 (PdCH.) ppm.

M.p.: 193 °C.
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ESI-MS (in pyridine): m/z calcd. For [M+H]* ([C47HesN2Pd]*) 761.4021, found 761.4097.
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Figure S21. H NMR spectrum of 5 in pyridine-ds (400.13 MHz). Note that benzene (*) co-
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Figure S23. ¥*C NMR spectrum of 5 in pyridine-ds (100.62 MHz) (top), stacked with the DEPT-
135 spectrum (bottom).
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Figure S24. HSQC NMR spectrum of 5 in pyridine-ds (400.13 MHz, 100.62 MHz).
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Figure S26. HMBC NMR spectrum of 5 in pyridine-ds (400.13 MHz, 100.62 MHz).
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Figure S27. UV/Vis electronic absorption spectrum of 5 in THF (c = 36 pg/mL).
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3. Single Crystal Structure Elucidation and Refinement (SC-XRD)

X-ray Structure Determination: X-ray quality crystals were selected in Fomblin YR-1800
perfluoroether (Alfa Aesar) at ambient temperature. The samples were cooled to 100(2) K
(compounds 2, 4, 6) or 150(2) K (compounds 3 and 5) during measurement. The data were
collected on a Bruker Kappa 1S Duo Photon Il CPAD diffractometer (compounds 2 and 6) or
Bruker APEX-II CCD diffractometer (3, 4, and 5) using monochromated MoKa (A = 0.71073 A)
radiation. The structures were solved by intrinsic phasing (SHELXT)® and refined by full matrix
least squares procedures (SHELXL)* within the OLEX2® platform. Semi-empirical absorption
corrections (multiscan and additional spherical absorption correction) were applied to the recorded
diffraction data using the SADABS application within the APEX2 or APEX3 platform.® All non-
hydrogen atoms were refined anisotropically, hydrogen atoms were included in the refinement at
calculated positions using a riding model. The isotropic displacement parameters of all hydrogen
atoms were tied to those of their corresponding carrier atoms by a factor of 1.2 or 1.5. All special
refinement details (if required) for disordered structures as well as molecular structure
representations are summarized down below. A summary on standard crystallographic
parameters as well as the CSD entry numbers within the Cambridge Crystallographic Data Centre
(CCDC) is subsequently provided in Tables S1 and S2.

Special Refinement Details:

Compound 2: The structure shows no signs of disordered atom positions and all atoms except
hydrogen atoms were refined anisotropically with high precision.

Compound 3: One of the Dip groups was found to be disordered which is why a disorder model
was described for tilting of the whole fragment containing C27, C28, C29, C27A, C28A and C29A.
Two respective split positions have been refined according to the free variable 2 (FVAR2) which
refined into occupancies of 0.82 and 0.18. To fix the refinement, soft DELU and ISOR restraints
were embedded to the refinement reaching more reasonable displacement.

Compound 4: The compound crystallized with two independent halves of a pyridine solvent
molecule, both of which were located on crystallographic twofold axes (Wyckoff position 4e).
These solvent molecules were disordered with regard to the position of the pyridine’s nitrogen
atom. Accordingly, equal coordinate (EXYZ) and equal anisotropic displacement parameter
(EADP) constraints were applied for the affected atoms.

Compound 5-2CsHs: The structure was solved based on comparably poor diffraction data, due to
poor scattering behavior. Recrystallization from various solvents turned out to be unsuccessful.
The best choice of single crystal was obtained from benzene solutions, which led to the
incorporation of solvent molecules. The crystals were thin, colorless needles, which further
complicated the data collection. We are aware of the high value of R and provided the only and
hence best data where a structure solution was possible. The high Rin is caused by the poor
scattering of the crystal as evident from checking the reciprocal space in all three directions of the
unit cell. The reciprocal space revealed no twinning, modulation, or other ambiguity. The Pd-
complex is nicely ordered whereas the benzene molecules show slight rotational disorder, yet no
description of a disorder model is necessary here.
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Compound 6-CsHsN: The structure of the Pd-complex shows no signs of disordered atom
positions and all atoms except hydrogen atoms were refined anisotropically with high precision. It
is notable that the solvent molecule is slightly tilting, yet the description of a disorder model was
not performed.

Molecular Structure Representations: All molecular structure representations in the ESI as well
as the main article have been prepared with the Diamond software package’ or OLEX2® in
combination with POV-Ray 3.7.8 A mixed representation of ellipsoid plots as well as wires/sticks
was chosen for clarity. All ellipsoids are represented at the 50% probability level.

Figure S28. Molecular structure representation of 2 in the crystal with ellipsoids set to a 50%
probability level. Hydrogen atoms are omitted, and Dip-groups rendered as wireframes for clarity.
Selected atom distances [A] and angles [°] for 2: Pd1-C1 1.9847(17), Pd1-N2 2.1846(14), Pd1—
C37 2.0182(18), Pd1-C38 2.0107(17), N1-C1 1.298(2), N3—-C37 1.149(2), Pd1-C37-N3
176.33(19), C1-Pd1-N2 76.49(6), C1-Pd1-C38 101.24(7), N2—Pd1-C37 97.91(6), C38-Pd1-
C37 86.45(7).
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Figure S29. Molecular structure representation of 3 in the crystal with ellipsoids set to a 50%
probability level. Hydrogen atoms are omitted, and Dip-groups rendered as wireframes for clarity.
Selected atom distances [A] and angles [°] for 3: Pd1-N1, 2.2460(15); Pd1-C1 2.0565(18), Pd1—
C33 1.970(2), Pd1-C36 2.0859(19), C1-N2 1.303(2), C33—01 1.190(2), C1-Pd1-N1 76.25(6),
C1-Pd1-C33 102.86(8), N1-Pd1-C36 104.23(7), C33-Pd1-C36 77.21(8).

Figure S30. Molecular structure representation of 4 in the crystal with ellipsoids set to a 50%
probability level. Hydrogen atoms and co-crystalline pyridine molecules are omitted, and Dip-
groups rendered as wireframes for clarity. Selected atom distances [A] and angles [°] for 4: Pd1-
C1 2.044(4), Pd1-N2 2.210(4), Pd1-C37 2.085(4), Pd1-C48 1.990(4), C1-Pd1-N2 75.85(14),
C1-Pd1-C48 101.92(17), N2—Pd1-C37 103.44(14), C37-Pd1-C48 80.10(17).
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Figure S31. Molecular structure representation of 5 in the crystal with ellipsoids set to a 50%
probability level. Hydrogen atoms and co-crystalline benzene molecules are omitted, and Dip-
groups rendered as wireframes for clarity. Selected atom distances [A] and angles [°] for 5: Pd1-
N1 2.175(6), Pd1-C1 2.012(7), Pd1-C37 2.063(7), Pd1-C38 2.050(6), C1-N2 1.296(8), C1-Pd1-
N1 76.8(2), C1-Pd1-C37 108.1(3), N1-Pd1-C36 106.8(2), C37—Pd1-C38 67.9(2), C37-C39-

C38 104.1(5).

Figure S32. Molecular structure representation of 6 in the crystal with ellipsoids set to a 50%
probability level. Hydrogen atoms and co-crystalline pyridine molecules are omitted, and Dip-
groups rendered as wireframes for clarity. Selected atom distances [A] and angles [°] for 6: Pd1—
C1 2.002(3), Pd1-C12 2.002(3), Pd1-N1 2.127(3), Pd1-N2 2.128(3), C1-Pd1-C12 81.41(13),
C1-Pd1-N1 94.66(12), C12—Pd1-N2 95.57(12), N1-Pd1-N2 88.36(10).
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Table S1. Crystallographic details for 2-5.

Compound 2 3 4-CsHsN 5-2CsHs
Empirical formula Ca3HsoNzPd CaaHeoN20Pd Cs3He7NzPd CsoH74N2Pd
Formula weight 724.33 739.34 852.49 917.60
Temperature/K 100(2) 150(2) 100(2) 150(2)

Crystal system triclinic monoclinic monoclinic orthorhombic
Space group P-1 P21/n C2/c Pbca

a/A 9.9410(5) 12.9417(8) 21.1187(8) 17.2411(12)

b/A 13.2345(6) 17.4620(11) 13.1872(6) 18.2386(11)

c/A 14.5821(7) 18.3894(11) 32.3582(13) 32.1839(18)

al® 79.083(1) 90 90 90

pr 86.088(2) 105.537(2) 103.994(2) 90

y/° 85.104(2) 90 90 90

Volume/A3 1874.2(2) 4003.9(4) 8744.2(6) 10120.3(11)

z 2 4 8 8

Peacg/cm? 1.283 1.226 1.295 1.204

p/mm-t 0.528 0.497 0.464 0.405

F(000) 768.0 1568.0 3616.0 3904.0

Crystal size/mm? 0.18 x 0.12 x 0.025 0.24x0.22x0.2 0.32x0.16 x 0.12 0.3 x 0.07 x 0.04
Radiation MoKa (A =0.71073) MoKa (A =0.71073) MoKa (A = 0.71073) MoKa (A = 0.71073)
20 range

for data collection/®

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [I>=20 ()]

Final R indexes [all data]

Largest diff.
peak/hole / e A3

Absolute structure parameter

CCDC #

3.832 t0 59.188

-13<h=<13,-18<k<18,
-14<1<20

76300

10514 [Rin = 0.0584,
Rsigma = 0.0369]

10514/0/438

1.060

R1 =0.0324, wR2 = 0.0607
R1 =0.0409, wR2 = 0.0636

0.62/-0.95

2288559

3.266 to 54.266

-15<h<16,-22<k=<22,
-23<1=<23

57235

8860 [Rin: = 0.0304,
Rsigma = 0.0218]

8860/43/477

1.038

R1=0.0282, wR2 = 0.0688
R1=0.0383, wR2 = 0.0735

0.36/-0.36

2288557

4.188 to 54.204

-27<h<27,-16 <k<16,
-41<1<40

71739

9630 [Rint = 0.0242,
Rsigma = 0.0207]

9630/0/528

1.474

R1=0.0660, wR2 = 0.1356
R1=0.0689, wR2 = 0.1364

0.82/-1.78

2288560

* Restraints used to fix disorder. ** Please see special refinement details for further information (vide infra).

2.53 to 49**

-20=sh<9,-21<k=<16,
-32<1<37

37672

8384 [Rint = 0.2177,
Rsigma = 0.2252]**

8384/0/549

0.880

R1=0.0711, wR2=0.1181
R1=0.2131, wRz = 0.1494**

0.97/-0.68

2288556
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Table S2. Crystallographic details for 6.

Compound 6-CsHsN
Empirical formula C27H23NzPd
Formula weight 495.88
Temperature/K 100(2)

Crystal system triclinic

Space group P-1

a/A 9.6158(6)

b/A 10.0704(7)

c/A 12.4686(8)

al® 80.144(2)

pr° 75.837(2)

v/° 67.448(2)
Volume/A3 1077.1(2)

z 2

Peaicg/cm?® 1.529

w/mm-? 0.881

F(000) 504.0

Crystal size/mm? 0.19 x 0.04 x 0.03
Radiation MoKa (A = 0.71073)
20 range

for data collection/®

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [I>=20 ()]
Final R indexes [all data]
Largest diff. peak/hole / e A3
Absolute structure parameter
CCDC #

3.382 to 59.224

-13<h<13,-9<k<13,
7 <117

19699

6011 [Rin = 0.0531,
Rsigma = 0.0600]

6011/0/280

1.066

R1=0.0442, wR2 = 0.0853
R1=0.0614, wR2 = 0.0931
1.28/-1.43

2288558
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3. Computational Details
All computations were carried out with ORCA 5.0.3.° The structural parameters were optimized
without constraints and tighter-than-default convergence settings (tightopt) using the r2SSCAN-3c
composite method.’® The optimized structural parameters were verified as true minima by the
absence of negative eigenvalues in the harmonic vibrational frequency analysis.

Ring strains were computed as the reaction enthalpies of the following homodesmic equations:

. O —2289kJ/moI
e () . ®

A1l A2

=
= O
o 0l
L0
e
“oc

2

B1

H

B1 tol
IV: OO} + ©/ ~290.6 kJ/mol
c1 tol

-130.3 kJ/mol

\

D1 D2

VI:

Y

©/ -136.9 kJ/mol

D1 tol

Scheme S1. Homodesmic equations for the computation of ring strains.
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Table S6. Energies of computed compounds.

Compound E [Eh] H [Eh] G [Eh]
Al -461.914384 -461.7480412 -461.7904238
A2 -463.185817 -462.9952266 -463.0391533
A3 -925.191208 -924.8304634 —-924.8935492
B1 -383.563361 -383.4407686 -383.4794766
B2 —-384.806909 -384.6610113 -384.7021590
B3 -768.417742 -768.1458822 -768.2046178
B4 -655.101693 -654.8411785 -654.8960081
C1 -423.795523 -423.6362752 -423.6774918
C2 -695.397897 -695.0997380 -695.1559291
D1 -309.543457 -309.4027422 -309.4396362
D2 -79.791850 —-79.7130830 —79.7389365
D3 —-389.388731 —-389.1654580 -389.2108667
D4 -581.086557 -580.8076858 -580.8612312
tol -271.487210 -271.3527965 -271.3900431

Table S7. Computed ring strains with comparison to literature values, if available.

Compound | Equation | AHcomp [kJ mol™] AHii: [kJ mol™]
Al I -228.9 -22211
Il -115.8
Bl Il -125.0 -
C1l v -290.6 -
Y -130.3 b
D1 VI -136.9 136
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XYZ Coordinates

N
28

-8.093258
-6.859714
-5.736115
-5.799152
-6.987492
-8.154735
-7.056023
-9.126677
-9.018736
-6.831739
-4.235080
-4.297815
-3.046688
-1.879408
-1.940708
-3.174249
-3.201731
-2.978648
-1.015411
-0.907302

IITIIITIOOO0O0O0OO0OOIIIITIOOOOOON

-7.838700
-6.452960
-5.762809
-6.502704
-7.888384
-8.562587
-8.444023
-5.981588
-9.645524
-8.356854
-5.897011
-4.289188
-3.649494
-3.498782
-2.113136
-1.489435
-2.263830
-1.786534
-4.248113
-3.976686
-0.406566
-1.516741

IIIIIOOOOOOIIIIIOOOOOO%R

-6.604854
-5.677884
-5.695423
-6.696487
-7.622655
-7.582043
-8.408024
-8.319372
-6.560311
-4.894333

ITIITITOOO0O0O0O0O0O> R
w N

1.998268
2.550816
1.946771
0.837133
0.294676
0.913999
-0.554553
0.527460
2.436283
3.399148
1.902767
0.793089
2.443968
1.824998
0.741768
0.189634
-0.658346
3.292632
0.303764
2.210595

2.048820
1.948311
1.271800
0.699856
0.801722
1.476268
0.360245
0.196453
1.555301
2.568685
2.373249
1.163955
-0.026132
2.249031
2.146930
0.958321
-0.127515
-1.062425
-0.887152
3.189081
0.878774
3.002960

-1.257526
-0.318206

0.183706
-0.260992
-1.208533
-1.708870
-1.531396
-2.438310
-1.636624

0.018990

0.626542
1.048823
0.549950
-0.333347
-0.745141
-0.235499
-1.418214
-0.528185
0.989027
1.725943
0.498412
-0.384858
0.911868
0.402219
-0.461139
-0.884379
-1.561939
1.585725
-0.824093
0.695605

0.929573
0.957593
-0.056089
-1.098698
-1.126279
-0.112428
-1.948779
-1.908437
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1.932602
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