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Part I.  Isomer structures and their relative energies: CAls*, CSis>, CBes, CPs*",
and CBs.

Part 1.  PpC contained local minimum structures CSi4P" and CSi3P, (Ref. 27b).
Part I11. Figure S1: Calculated IR spectrum for the 2D ppC structure of CAls" and

vibration frequencies.
Part IV. Complete reference 47.

Part V. Movie S1: A movie of quantum molecular dynamics trajectory (10 ps
simulation) of the ppC CAls" at 300 K.

Part VI. Movie S2: Movies of the two lowest-frequency vibration modes for the
ppC CAls".
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Part I. Isomer structures and their relative energies: CAls*, CSis>, CBes, CPs*", and

CBs. The planar pentacoordinate carbon structures are highlighted in red.

Top 10 isomer structures and relative energies (kcal/mol, at 0 K) of CAls". (The
B3LYP/aug-cc-pVTZ and CCSD(T)/aug-cc-pVTZ//IMP2/aug-cc-pVTZ relative

energies are in black and red, respectively, in unit of kcal/mol).
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Top 8 isomer structures and relative energies (kcal/mol, at 0 K) of CSis*.

(B3LYP/aug-cc-pVTZ energies).
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Top 10 isomer structures and relative energies (kcal/mol, at 0 K) of CBes.

(B3LYP/aug-cc-pVTZ energies).
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Top 8 isomer structures and relative

(B3LYP/aug-cc-pVTZ energies).
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Top 8 isomer structures and relative energies (kcal/mol, at 0 K) of CBs.
(B3LYP/aug-cc-pVTZ energies).
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Part I1. PpC contained local minimum structures CSi4sP" and CSi3P, (Ref. 27b).

CSisP™ Cyy

Etot. = —1537.54345 a.u.

ZPE = 6.10 kcal/mol
HOMO-LUMO Gap = 2.54 eV
NImag =0

Win. = 132.6 cm™

Cartesian Coordinate (A)

C -0.10265 0.00000 0.00000
P 1.84154 0.00000 0.00000
Si 0.62500 1.91367 0.00000
Si 0.62500 -1.91367 0.00000
Si -1.58954 1.20610 0.00000
Si -1.58954 -1.20610 0.00000
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CSizP; Cyy

Etor. = —1589.34615 a.u.

ZPE = 6.36 kcal/mol

HOMO-LUMO Gap = 3.11 eV

Nimag =0

Win. = 122.1 cm™

Cartesian Coordinate (A)
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CSizP; Cyy

Etot, = —1589.33894 a.u.

ZPE = 6.36 kcal/mol
HOMO-LUMO Gap = 3.47 eV
Nimag =0

Win. = 126.6 cm™

Cartesian Coordinate (A)

C 0.15440 0.00000 0.00000
Si 0.56414 -1.91457 0.00000
Si 0.56414 1.91457 0.00000
Si 2.01550 0.00000 0.00000
P -1.49798 -1.10839 0.00000
P -1.49798 1.10839 0.00000
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Part 111. Figure S1. Calculated IR spectrum for the 2D ppC structure of CAls*
and vibration frequencies.

Infrared Spectrum
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Frequency (cm-1)

vi(ez”) 69.4 cm™
Va(e2”) 69.4 cm™
va(e1”) 79.1cm™
va(er”) 79.1 cm™
vs(a2”) 208.6 cm™
ve(er’) 300.8 cm™
vz(er) 300.8 cm™
va(ar’) 370.4cm™
vo(e2") 406.8 cm™
Vio(€2) 406.8 cm™
vii(er’) 627.7 cm™
Vio(e1") 627.7 cm™
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